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'`Chapter 1

'Introduction to The Evaluation

* 4

1.1 The PLATO System A:

PLATO (Programmed Logic for Automatic Teaching aerations) is,.'

the termilied to describe the .specific computer-based eduCation systems

developed at the CoMpuier-based Education ResearCh Laboratory (CERL)

in Urbana, Illinois. The primary-purpose of the system, is 'to deliver

instruction to students in an
A
inttractive.manner through the use of

studeneterminals.located at'sites at yarying distances from the central

computer. The ,PLATO system may/be consideredin a narrow genie-to in-

elude the hardware system and the software, essential to its functioning.

-fibre broanly, *e.PLATO system may be considered as_including

lesions in i variety of courses,. the support services available at the

central computer site and.the local,sites; the participating instructors;

liaison staff, and written material/ that'Bescribe the available lessons

and the programming language (TUTOR). 'in this, report, the PLATO systems.'
-

is considered in'this latter, more comp2'ehensive, sense :wit applies
r

to.the community college project.
._

PLATO has developed, through four-stages, and the fourthstage

(PLATO IV) is the system that has been implemented and demOnstrated

In this pr:dect. The fifth stage (PLATO V) is under developmeht at

preSent.' The following briefies4iptionof the development -of the

firit chree stages is given in Alpert and Bitter (1970):

The compuier can be a valuible tool 'in the pre-
sentation of 'drill and practiCe routines in '
fields like-elementary mathematics and vocabu-
lary development. A capability for such programs
was provided by the earliest find-most limited
system, PLATO II. PLATO II provide& a more ex-

'panded tutorial capacity. The most important
consequences of these two systems,-however, were
their stimulation of research and development
leading to the broader capabilities of PLATO III,
which was designed for optimum eddcational
versatility without specific concern for costs.

a
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. PLATO III, utilizing a large second - generation Computer, was

capabli ofsupporting, at any one time,20 of 72 terminals linked-to
# _

the system. In 1968, the developers designed the PLATO IV system to

serve. 4,000 student.terminals.. expected' that the use of this

large lumber-of-student terminals would. result id alow post pei ktude4,

itour and therefore an economically feasible system.` For reksons that

will be eXplainei, PLAf0 IV has operated with approximately 1,000

student terminals.in the system, The PLATO V system will include
.

smaller student teriinals with built-in microprocessors and the cepa- .

V

billty of storing special progra directly in the studinttterminals.-
. .

'A model of thi PLATO V student terminal is in .operation at present in
a

the Computer-based- Education Restarcii\Laboratory. :
1

V

The hardware of the
.

PLATO IVsysfeiii include lhe central computer,
.

. ::.'

a:Control Data Corporation Cyber 73:-24; capable of,performing approxi-
.

. .

mately four Million instructions per'second; -Information from the

PLAT:" III system indicated that the average request rate was approxi7-..

matey one request per four-secOnds per terminal. If the central'

olpuier allowed one millisecond of computer execution, time Per requeit

on 'the average., then the system ioulipbe-able.toserve 4,000, terminals.

In addition, the PLATO III-system had indicated that each,student would

need ah average_of500 wards of dedicated extended core memor. There-
.'

fore the central computing facility was desighed to have twO.willion.

(sixty-bit) words of, extended bore storage (ECS) in order tollervice

4,000-student,terminals. Finally, the central proceising unit, (CPU)

would have to be sufficiently large (65K-10K words) to allatiAfor"
0

storage and handling of lessons being Utilized in its high=speed core
. .

memory unit. These projections were based on two-assumptions which

were not met in_the,implementation and demonstration. It was assumed '

that (1) the student terminals would be-distributed in groups of 32,

and (2) the students using the terminals in a group-would all study

the.same few lessons at the same time. The facts that the°student.
(

terminals were distributed in much smaller groups and were used indi-
.

pendently of one another resulted in the PLATO IV system's ability to

= Service 1,400 terminals rather than-the originally.#rojected 4,000.
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In addition -to the two assumptions described above not being met,

increased courseware authoring beyond what had been projected also caused

reductionin the' number of terminals that could be supported by the

system. -The reason for this reduction Is explained in the following'
, .

statement (personal communication from R. A. Avner, CUL,_ 1977) made in

response. to. an initial draft of . this report:

*The,,two, assumptions not met are only part Of-the reason .\

-fór 1,000 rathek thUm 4,000 terminals (they cover only _storage \
..space). - On the matter of space, it was assumed that a limited \\

-amount of . material would be avail obie. Thus, ,the -Average 1 \

lesson would be:Used by. about 10 students (the estimated__
.

aver4e lesson 'Size of'5,000 worde.is. still fairy accurate---_
but fhe number of less-ohs .ballooned.heyond.all eXpectatiOn so r °

the likelihood of lots of students in the same leeson became
very Small in reality). The increased courseware authoring .

meltioned is the direct cause -of this. problem in- spice: -Lessons
iiere_produced_far more rapidly_ than expectedMostly becauit_____ - _

authoring _turned- into 'a' fit more attractive venture than had
been anticipated. A third Assumption that was- not-met (and
not mentidhed in the report) was the amount of computing - _

power required. In the e-Oly designs, it was expected that
sitaple-ratting-and tarts- for 1-311Wwoura take ul) most, of the

r processing :time,. needed. Howeverj2110 _the advent of =TUTOR 7

Itoward the end of Pt TO II-it bacame evident that solihisticated
simulation and response 'processing could be done by a fairly

:.1arge propo7fiOn of authors and formed -a. very -attractive,
-application of - the computer. , Hence, there was an eVolutionary
.=shift-:toward support of %capabiliftes requiring heavier
processing support. While th4 'number of keys entered 'by students
continued,to, be, within the desIgh range," -the amount bf pro-
cessing as It result of the new applications was substahtially
higher than the -original design had,anticiptted and permitted
support of fewer terminals. A -

AP

The' student., terminal consists essentially of a plasma panel for
; o

displaying instructional inaterial to the, student and a special keyset

Jsimilar to. an electric typewiiter) which the student uses to interact

--with-the system._ Pictures of the front of the terminal and the keyset

are _given_inElgures-1,1--and-1-r2-:---these-:pic tifeia-iniescriptions are
. t.

: reproduced from Using PLATO IV'. (Heller, 1974).

A
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Figure 1.1

Studentterminal

. A

The dimensions of the terminal are 18 3/8",
wide, 23 1/8" high, and 25 5/8" deep. (These are
the greatest outside dimensions.) The partsof
the terminal identifi0 in Figuia 1;1 are explained

A.- Micrbfiche Access Door: Open the door,
and the slide selector will automatically
position itself'so you can insert,or
remove a microfiche.

B. Focus Knob: Move the knob up,and down
to focus a slide on the screen.

-14
_ _



C. Screen: The plasma panel, which displays
characters and graphics; is the most
commonly used output devip. ,

D. Serial Number: This number identifies
the terminal for adiinistrative.and
niaintehence purposes.

r

E. Keydet Connector: The cable from the
keyset plugs in here. The keyset is the
most commonly used input device.

F. Terminal .Clear Switch: This switchAs
spring-loaded-and-returns to-Its-normal
position after being activated. It re-
sets all the circuitry in the terminal .

and erases the scteen.

G. Error ReSet Switch: This switch.is'also
spring - loaded and resets the circuitry
that7indicatei_a_non-correctable communi-
cation error occurred.

IL--Error LightT--The-error light-is-the
visual indicator ot.communication errors.

0

I. Power Switch: The power Switch turns
the terminal on and off.

The microfiche slide projector is capable of projecting 256 color"'

images from a single microfiche. dilplay-panels :ere-sensitive

to to4ch thus providApg an additional mode of interaction by the student

with t7e system. An.audio 4e(rice may be connected to the terminal to

provide Oral material synchronized with the displayed material.

O



Figure 1:2

,--Keyset _

- _

The-keyset-is-very similar- to a standard
typewriterkeyboard. The keyset consists of 64
physical keys whieh-representaitihdhitical;
numezical, punctuation, and special-purpose
charak;ters_and_function keys. :There are 126.:-
standP:A characters and another 126-programmable
ch?.-i-actersi all accessed-from .

the keyset:

The keysei.is the most commonly used input
device. Speed7typing-ability--proVes.useful
some authors, bait students seldom feel the peed
to more than "hunt-and-peck" -since most-answers
require a small number of keypresses. Addition-
ally, the keyset'is extremely versatile, because
it can be programmed to input,complex answers
from only a few'student,keYpresses. For example,
twa.keypresses can represent, i.e., can cause
to be displayed, any of the following: a capital

L-rEftW-aEhTfferer of any foreign alphabet; the
standard symbol for a note_gf music; the drawing__

,_of a nickel,-dime, etc.;-a 'elaini)f-ratOMs showing
the chemical bonds; a symbol for a capacitor, -

resistor, etc.; and anything else youcan repre-
sent by a pattern of dots. on tfie.screen: .

7
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The PLATO IV system uses-a unique programming language called

TUTOR. Using this language, an author can -prOgram a *lesson to display

text,'iine drawingi, animations, request PLATO to'calculate for the

student,-analyze student responses, and offer vaPTOus sequencing

-. operations.

-

Although the PLATO hardware and courseware (instructional ma-

terials),are necessary elements for a functioning PLATO IV system, =they

are not sufficient. The system requires an underlying array of software

for its operation. The PLATO softwaredirects the operation of We

-pyittem: ,-It,provides the means for monitoring the system and each stu-

dent in the system; for insuring the security of courseware and student

InfOfMation againSt tampering and accidental loss; for permitting

communication between student terminals; and for collecting, storing;

andLsummarizing_online_data. ,Tile PLATO system.'is programmed ,in such

way-that -every---keyprees-i-s-prik-eased-by-the-central-temputer-.- There-
.

fore, thedretically.every_ keypress_for.every student_ could be collected

and stored. Practically, however, limitations of st9rage space require-

about- what -information- to- retainIn-general, _ _ .

the amount of time thaZ the student-spends_on_the_system is,routinely---
collected and retained.' Other student data collected depend on the

_commands progrPimedinto specific lessons and vary from lesson to lesson.

The soffware provides -the means for summarizing and analyzing these data.-
_ -

4

The PLATO system degAribed thus fat is common to all applicatIons

of,PLATO in the elementary school, community college, and university.-

,In the remainder of the report, thedescription &-IWTIPPXO-gyirter7-7,

will be focused on the PLATO IV, COPtiter-based Education System as im=!

plemented and demonstrated in the community colleges.

.

,
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1.2 Community College cbmponent
-

. . .

The thrust of the Community college implementitioh and demonstra-

tion was to test the PLATO system in a real-world setting closely

resembling `the way in which' he developers intended the system to be-
.

. used in future applications. Four of the participatin.colleges were

far enough away(150 miles) "from the central computer-to allow for a
I

fairtest of the coMmuniCation system usi tile hone linei. Althou h
several subject areas were targeted for. the implementation acid demon-

stration, instructors and7stu4ents were not preselected for, artiei7.
, ,

.pation; There-was a strong commitment by the_administrative,staffs--\
,

of-the colleges, and state funat'were invested to supplement the funds
,granted by the National Science Foundation. Nevertheless, instructor\

\

. ---

participation in the implementation-6nd demonstration was voluntary.
. 1

'As a resin .t,' was fundamentally dependent on 'attracting in-.

- structors to use the,sYsteM. The developers (Statz, 3:0M-believed.-

..,.

that.a more-conservative approach-in local (Urbana) schools using.

preselected instruifOrk, students, and instructional materials might

7 have increased the p robability Of-a successful Implementation ank

4emonstration, but s uch .conerol-would not have allowed-tile PLATO-
.. .

, . .
system to display_all_its_capabilitiesIn_addition,such_an.limple-

,
nentation and demonstration would not havehad.the generaliiahility

. ..
., 0 achieved in the approach actually implemented, Althonghthe plan

. .i .

4,4

.chosen gave rise to problems in technical and human communication,,
.

.

they were problems that the 4evelopert wanted to try to.solxe rather

than to .ignore. ,

The context othe implementation and demonstratiqA plan thus
. .

:included remote sites which'requIred_aamewhAr lnng-rAng4e_Lialson-work,
...,.- -r

'3

---betweeddeveloptts and participants, instructors who, were free to use

the system as little or as `much as they desired, instructors who were

expected to cooperate In the development-of instructional materials

although they were not required tO,do so: a system which was flexible

during the implementation and demonstration period with considerable

'modifications in software-and instructional materialsoccuring, and

ni.V'participating instructors who joined the project at various, times

18_

-



'during the implementation and demonstration eriod. These were con-
,

3..,,
.

, sidered realistic conditions-for,future-implem tat'ions of the PLATO
__________

Systed: and important for optiMizing the generallza lity of the
,

demonstraticeproject.
.

., '.

.41411
1.3 Goals of the PLATO community college_project

Given thevbasic philosophy of the developers, that the PLATO V

m lemented and demonStrzthed in cooperatiniv-with the

.c)

participating community colleges and that specific. applications of

the system_were tojle significantly dOendent on the interest and

effort of participating instructors, it was consistent that-goals be

stated in more general terms than is often the.Case in iMPiimenting

innovative educational progriMs. The developers were prepared to

accommodate the interests of the instructors in-the participating

community colleges.

.

-
At the technical leve17-anobvious goal of the project was....to___

aahieva_a_riliable and_effitient
t

operational-system. ,The-125 terminals_
_ .

assigned to the community college project iepresepted only one component

of the larger 1,000 terminal. PLATO system.-: Implementation of'the PLATO

system had not been tried on such a large scale prior the NSF im-

plementation and demonstrafion. Estimates of the technical parameters:

had been made on the basis of several assumptions which were not met in

the project. The extent of authoring use and of the variety of lessons,:

used by students inspecifiC-sites had,been unaiiestimafEd..--Ta spire-
.

of these underestimates, the data eventually collected show that the

system worked very well-iechnicarly.

A tedhairally P*'Pllent .system that was not used would hardly

qualify as aninteresting educational innovation. Therefore, a second

goal of the developers was .to achieve a specified amount of usage of

the system by instructors and students. Five subject areas here

targeted for usage: 'accountancy, biology, chemistry, English, and

mathematics. The goal was to have the system used by approximately

300-400 students in each subject area in several of the partic4pattng ,

colleges in each yeaof the two, year demonstration period. This goal
,

was surpassed as is explained-in Chapter 2.
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.0ther goals of the deVeloiers were not stated in explicit terms

with criteria for assessing deccessful attainment. HoweVer,-the de

--Velopers-did-state-the-followihg-set-of-questions-whith-are_tiMilar to
goal statements and-which-tan be used to infer-what they-hoped-would-----
be achieved in the implementation and demonstration project.

1. Would-the PLATO system be,flexible and adaptable to the'
needs of students?

2.' Would the systembe capable of teachihg many subjects to
s I -1 . I -"I

e

varietrof ways;

-3. 'Would the system -be limited to off - the -shelf materials or'
_wbuld new materials really bedeveloped,bylinstructors.and
:Other staff in the macipating:colleges?,

4. Woyld the system be able'to provide 'individualized in-
struction for each student and remedial_initruction when
p ropriate? .

. Would t e-system provide'opportunities,for staff and
students to:fierrLabout computers and Agramming?

`6. Would a communication system,lihking,universities, community
colleges-rend-pall-a schools reShlt-fiiman implementation-
of the PLATO-System?-

1
,-

--7-:---
7. Would the systeth provide'epportunities for both stand-alo-ne-

instruction and adjunctive'applications to courses?

8. ouldin4 subject coordinators 'be able to provide the
port needed by_the_colleges to effect the implementation?

.7

,.. .Could a partnership/cooperative Arrangement for the prodhction
of course materials be implemented and would such an arrange--
ent be effective?

10. Wou dthe system-provide-adequate-training-for-instruftore
in th- use of TUTOR-and in the application of PLATO course-

.
ware t their particular courses?

These questions we helpful to the evaluators in identifying outcome

areas to be considers in the evaluation.

1.4 Purposes of the evalu tion--7
The general purpose of t e evaluation was to provide information

fbr decision-makers "in i'vatiety\ctaydiences including the-National

Science Foundation which funded ;large,part of the implementation and

demenetrarlonf the developers who deaigned and executed-the imple-

mentation and, demonstration; the participants. in the implementation,

'f P.



demonstration, and evaluation; the educational community interested

in the potential of computer-based education; and the educational
_

xesearch_communifY. 'It is expected that some information will be

more relevant to 'specific groups.--Siiplt descriptive itifOrmation-may

satisfy the needs of some; othe6rs-will require information based qn

well-designed studies and statistical tests. This evaluation report

provides both types of:information.
.

The fifst objectiVe of the evaluation, implied by the general

purpose stated above; was to describe the implementation and-demonstra.;

tionas,it was actually carried out. Although'the developer* and

'participants are familiar with the PLATO system1,- a descriptionref the

program is included it Chapter 2 for thoseless familiar.with the Am-

placentation and'demonstration. This description provides information

adequate for answering many of the questions about the degree to which -

the goals and objettivei of the developers were attained in the imple-

mentation "and demonstration.

The second objective of the evaluation was -to provide information

about the edOcational effectiveness -of the PLATO system., The evaluators
. .

have attempted to collect information in as manysoutcome areas as could

NN I.'
reasonably be determined in discussions with the developers, the par-

.+
-,e

-
N. . sl-,

ticipantSi the National Science Foundation, and the consultants to the -

-"---, , / 17
t

project. In general,
1t

helollowing questions were used by. the evaluators
.). -

-,1, r
designing the various components of- the evaluation study:'

, . ,
.

. .

'1 To what extent was the originally projected PLATO computer-
ased edticatidn system actually implemented and demonstrated?

2. How was student attrition aftected by the implementation and
.

-

demon ration?

3. How was S dent achievement affected by the implementation

and' -demon n?-----

4. How were student :nd /or teache attitudes affected by the

implementation and emonstriaoa? -
..

9 .

5, Horewas the behavior.o stuirits and/or teachers affe'dted

by'the implementation an' demonstration?
..,

,
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. How effective was the curriculum develOpment effort during
the implementation and demonstration?, __,_ -_

-What aide effects of the implementation and demonstration __
have occurred?

, .

These questions Correspond to Atipters in the report. _--_

1.5 Matters outside the scope of this evaluation

been no attempt to compare PLATO with other computer-assisted instruction

systems. t*perimeit 1 units referred in the report are those classes

in which the P stem'ioas used. 'There was no attempt at-'planned

within the treatment condition. Instructors had, complete
,

freedom in deciding how and to what extent to utiiiie_the system. A .

. griat,deal cf. varietion'occurred as a result-of this approach tkithe,
,

implementation. Control or comparisonunits referred to in the report

are corresponding classes in which'the PLATO system was not useii. There-,

fore, hypotheses tested i.the comparativestudreware formulated in

terrliSsof broadly defined treatment and control conditions..

'
_ _

The evaluation did not deal with detailed analyses of the effects

Of-specifidlessons. Although some lessons-remained intact during the

course of the implementation and demonstration,_many lessons were re -'I
.44
vised and many new lessons were cteated. There was no prior projection

that specific lissons Would be used'by instructors of students.\-It will

be shown in Chapter 2 that there was considerable variation in leisons

used both, acioss classes within a subject area and across students i44th-

. 0

in a class.- Given the objective of- the_developes that the-instruction,

be flexibleand-ImAdvidnalie4--this-variation7could be eohafreffea

positive outcome.

. e

Although instructors mere'expeciea to develop instructional ma-

terials, _the.detailed evaluation of instructional materials was not
---

an.objective.of the evaluation. In general, the!'curriceas, for the various
.

courses already existed. Instructional materials on PLATO were intended

to be consistent with the curriculum in specific courses and integrated.

into the instructor's instructional delivery systetialbng sativother

22
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instructional materials. No instructor was constrained to present

material to students in any particular instructional node. The data

in Chapter 2 show that attempts at evaluation in this area of curriculum '

-evaluation,would have been premature.

Finally, this evaluation study is limited to. the educational

effectiveness of thePLATO systed., It does not deal with the-cost

and technical aspects of the PLATO implementation and demonstration.
-

1.6 Summary

The PLATO computer-bated education System was implemented and
. _

demonstrated.within the context of an on-going educational systei.-
'

/ As a result, the circumstances surrounding-this project were verymuch

those that would be found in any attemptto inaugurate an innovative

educational programin a realWorld setting. IndividUalcolleges and

instructors played a major*iole-in determining the manner and extent

of the implementation and demonstration..

The evaluation was 'tailored to fit the implementation and,demon-

stration. Few constraints-were imposed.by the evaluators.. Cooperation

iti'setting up comparison classes and collecting data was requested and

voluntatily given. -As a: -result, the-evaluation-plan-was-Aependent-on

the interest and cooperation of all participants in the project, both

developers -and community college staff. The project was not tailored

to'fit a preconceived,eyaivatiOn mold. In large part, thesUccess of

the evacuation was achieved because of this flexible approach.

ft%
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Chapter 2'

Specification of The Program

-

O

The purpose of this chapter is-to desCribe the PLATO tompnter-

based Education System as-it was implemented and demonstrated at the

community college ieVel-during the four -and a half year period of
.f,

fie'Projeet. For purposes of clarity, it is convenient -t4o. draiia'

logical distinction between the implementation and demonstration phases.

Originally, the developers intended to begin.the first demonstration

-year-in-September, 1973. . The period.from,:january 1,,1972ito September 1;

1973 (20 months) was to be devoted to identifying the llarticipating--

cdlleges, soliciting their participation,4training a core of instructors,

developing,or assisting the instructors in developing, appropriate

core.of lessons, installing and test0g,the student terminals-01nd'

generally getting ready for the two demonstration years. In June,

1973, 'the intended numbers of studentterminals had not been installed

nor had an appropriate core of lessons been developed The implements-

tion phase was'-extended by one year and 'additional stir' was employed
4, .1

to develop additional lessons and provide the_necessary:liaison_with__.
\

instructors in developing plans for the integration'of PLATO, lessons

into_appropriote_commu ity college courses: The first, demofistration

ear was postponed until September; 1974. Thus,' for purposes of re-

porting, the period from January 1, 1972 to August 31, 1974.4s considered

'the implementation phasof the project;and.ihe period from SeptemberAl,

1974 to June 30, 1976 is considered the demonstration phase.

2.1 Implementation of the program
4

The first task in the implementation:petiod-was-fo,select-the-

participating colleges. This'selection was based on the following tour

criteria:
-

1. sufficient projcimity to the. Computer-based Education Research
Laboratoty (Urbino, Illinois) to be economically feasible;

,2.' sufficient Size to provide enough students for meaningful
'evaluation;

A
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'3 sufficient institutional commitment to assure effective re-
., lations for carrying out curriculum development and testing,

the instructional program, and the evaluation program; and

4. Sufficient diversity of student body and organizational .

setting to provide representatiVeness: %

One, community -college, located within-a few miles of the Computer-

.based Education Research Laboratory, had already used thg PLATO III

System. It agreed to participate in.the implementation and demonstra-
.

on of the PLATO IV System. 'The student body!of this downstate .

Aunity college was'primarily-white and middle class drawn fromrsurround.ing

4#'

.
small towns and a few medium -sizes cities.

*

--

The City Colleges of.Chicago'hadexpressed interest in participating

in the implementation and demonstration project.: A few instructors in ,

the Chicago colleges weretalready familiar.wih the PLATO system. IilL '

addition, the City Colleges of",Cbicago (cgc) were fat enough 'reboved
. . -0% +. . e'l

. i...1

from the Computer-based Education Researtb.Iaboratory (CERL) to provide
:.,. .

.

. .

adequate testing of the communications network necessary fo: delivery
...,..!

of services at a distance of about 150 miles.? At the game.tMe, the

V

.
'location of sites in close proximity to oneenother provided the opportunity

. for cooperation between sites and faeilitateci. the extensive liaison effort

that h3dbeen_projecied by CERL.

-Three colleges were selected; one in the south-of the citi. one in

the ,northwest suburbs,' and ore just west of the downtpwn area.' In two

,-of the colleges, more than 90% of the students were blackr.in the tKird

college; the majoritAa students were white. Students varied in these

three colleges:from those who 1...N re weak in basic skills to tlioseyholwere
-

well prepared and likely to complete ;their- community college education

and transfer to four year colleges and universities for further education.

A lourth institution in the City Colleges of Chicago system was

also selected for patticipation in. the implementatiap and demonstration

project. This institution was basically a jaining center for adults.

It was unique it, the sense that it did not offer .a standard-coMigunity

t
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4

college program offinstruction nor did students follow a slmester.

schedule. Students entered and left .programs on monthly-Scheduldi.'

'a

'It was not Possible to include this institution in the simile basic

evaluation design for testing. achievement. Nevertheless,- the PLATO IV

System was implemented and deMonstrated in this institution, and the

.-evaluatorschave collected information about the-implementation and

deM6nstratibn kind have included this institution in the evaluation 'to'
0

the.extent possible given' its uniqt4 status. .

-' The second task &ming the implementation period was to ,instail

the student terminals And the communication network nedess4ry for the

demonstration phase: The installation- of terminals proceeded more

slowly than h'adi originally been anticipated,.btit the necessary eqvip

ment wa.i'in-place and ready for student 'use bythe summer' of 1974.
A

Although there were minor problems associated with the physical conditions

iri the project, the evaluators consider:A the conditions ateatbsite
very adequate for the demonstration. In describingthese conditions,

4

in,the remainder of the report, the five participating institutions

will be referred to as Colleges I, II, III, IV, and V to provide reason-

able.anonymity to the participants:. ."

4 .
_ 0 .

The colleges prOvided space for the student terminals and support .

staff at the, site to take dare of scheduling, provide minor-maintenance,

capabilities- and assist instructors and students iplusing the system.

In'twO.colleges, the d4nstae college and the ldult training center,
4

separate rooms were provided for the exclpive use of the PLATO terminals. -

These .rooms were large and allowed easy observation of students by cir-

culating instructors and site staff. The downstate college'was and-
.

cated 28 student terminals and...the adult training center 16.. Ip two addi-

ticoal colleges, 24 Studeneterminals were set up in the Learning Resources

Centers. Although there was some distraction due to other activities

going on in the centers, these arrangements- proved to be very adequate

0.
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_ .and allowed easy sobservatiOn of students by circulating instructors and
. ,. ,-

site staff, In%thefifth college, 24 terminals were' installed in a,

sec
.

, tion of the library. This facility was cramped. It was na as easy

to circulate and observe students Its-it was-in the7-vtinm-ciatteget. In

.
addition, access to-the libral7 and the' PLATO terminals was'aeverely

restricted' at might and on weekends. In spite .ofthese restrictions,

=the conditions=for,the'demonstration'were adequate.

e -

. A In addition to _selecting the_colleges and instaIlingthe PLATO

student terMinals,.several,other tasks were accomplished during therim-
,-

plementation period... Six staff members of the community colleges were

'trained in the use of 'the TUTOR language at CEECL. Universitycf illinoid

extension courses were offered for -community college instructors in the Smaller

' 1972, Fa11.1973,40ring 1973, and Spring 1974 'semesters.' The primary purpose
4 ,

.,of these courses was to acquaintRdtential PLATO users with the PLATO

, systei. Some of the participants inthese_courses_received released-A,
.

_

_ time to deV'elop lessons for, the PLATO system.- CERL course coordinators

were added to the CERL staff during the implementation period to organize
/ '

'and/or:develop lessons for use in the demonstration phase of the project.
4 ,

The development of the'courseware in the project is treated mere fully

as a program outcome in Chapter 8 of=the report.

I

Demonstration of the program

The-developers agreed to demonstrate the PLATO system by,delivering

instruction to students in five subject areas: accountancy, biology,

chemistry, English,,ankmathematica. The general aim during the demon-
.

stration period (September, 1974-June, 1976) was to deliver this instruction'

to approximately 300 students in each subject area in the first year and

to apprdximately 400 students in,each subject area in the second Tear.

Each subject area was to be represented in at least three of the five

participating colleges. The developers succeeded in reaching and exceeding

. these general goals, but the usage of the system was very varied across ,

the colleget, the subject courses aihin each subject area,
.

classes within courses, and even across students within each class.

42.
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Therefore, to accurately describe the program, and

the magnitude of the variation, it -is necessary to

stration in considerable detail.

especially to depict

describe the demon-

.At the most general level, the numbers of Students who were exposed

to PLATO in each subject area in each college-gives-a Iroad overview of
_ .

the demonstration. In Table 2.2.1, these numbers are given for each

of the Your semesters of the two year demonstration period.-

Table 2.2.1

Students Using the PLATO System
Fall 1974

College

Accountancy

"Biology 357

Chemistry . 142.

Englilar-- 160

Mathematics 319

Total 978

College_ College --C011ege
TI III IV

82

102

201:

298

551.,

81

264

.285

_136

College
V

'352 113.

683 , 1461 998 223.

.

Total

749_ _

546

722'

'1,248.

784

4,043

Spring 1975

College ,.College
'III IV

College College

Accountancy . 35 24

Biology 359

Chemistry 151

English- 395

Mathematics 348

Total 1,268'

262

-142
fl

385'

College
V , Total"

309' 87 33 :448*

375 - - 966*
p,.1...

221 _.._. - 586*

249 120 211 1,353*

81 179 194 "908*

1,235 : 386 438 4,261*

Note:
. The * indicates that the totals were provided directly by CERL.--
Numbers within the table were compiled from a variety of sources
and are approximate.- For that -zeason, the totals do not agree
exactly. The ** indicates usage not identified in terms of

students,°-

28
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Table 2.2.1 (cont.)

Students Using The PLATO System
Fall 1975

College Coliege College, College
I II. III IV

College
V Total

_.)

Accountancy' 35 - 32 ,, 349 181 1P

Biology,<,- , -1-,41.-4------- --264- 446 . .

___

-

607-,',.....

1064

Chemistry 149. 244 198 63 - 654

English 568 '296 141 264 - 158 1427

Mathematics. 296 ---- 23 136 66 521

-Total 1462- 776 1157 644 234 4273

Note: Figures in this table have been- aggregated from the CERL.Com-
munity College Users'.Report: Fall T975.

Spring 1976
. .....

College College,-College- tCollege -College -:

I II A III IV V Total

Accountancy 7. 20

Biology 436 303

Chetistry 1/1 460

English' ., 425 345

Mathematics' , 130 217

, -Total 1239, 1345

268 97 32 '494 .

41 ,, , t -1180 .

184, 161 -
,---.. ..

976

179 220 311' 1480

161 204 219 931
. .

.- 1233 ' '682 562 5061

The data in Table-2.2.1 show that the originally projected4numbers

of:participating students were greatly exceeded. However, the fact that

large numbers of students were exposed to the PLATO system is.notProof

in itself that the system was used in an appropriate sense-for student

instruction. A simple exposure of many students to a:brief demonstra-

tion of the PLATO system could-have resulted ,inthese large numbers.

The developers obViously did not intend the5*ystemr,to be used in this

trivial sense. Instructors were expected tO'licregrate-the use of PLATO

instruction into their courses for about one-third of their instructional

time. Therefore, to provide a more informative picture of the_PLATO

-demonstration, it is necessary to_exiamnethe usage data at the course.

and: _class

29
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-

F---Td.illusirate the extentand variation of PLATO usage across

courses and classes, data_on biology courses -for the first three=aq--

me s of the demonstration period are given in Table 2.2.2. The

.Ititle of the ojIrlse is given with the corresponding numbers of partici-

pating,students and the --adage time spent, by students using-PLATO-in ---
, -

I

each course/class.\

Table 2.24 ,

Biology Usage by Classes
Fall 1974 0

Ccalep

\

_

Course

,1

\

,

\

I

Total Number
of Students

.

- Average Number of fours
Per Student Per Semester

I

4- II

III

Blo 401
-N,.,_

Bio 102

Bio 111

. ,Bio 111

Bio 111

Bio 111

-Dic 11.1

Bio 112*

Botany _201

Bio 101*.

Bio 102

Bio 102*

Bio 111

\

\

\

\

37

32.

32

40

'12

23

32

66

32

82

51.

28

.

P

r

4.08.

2.06

4.10

4.33

4.37

5%58

.7.21

6.65v

.8902

4.83

3.36

2.54

2.19

-

«

*Combined data on two sec ions

30
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Table 2.2,2 (cont.) .

Ecology Usage by Classes

College Course

, Spring 1975

Total Number
of Students

Average Number of Hours,.
Per Student Per Semester

-111.6- 101 23 6:42
Bio 101 . 24 3.38
Bio 111 36 6.17
Bio 111' 25 2.81
Bio 111 _ 33 4:28
-Bio 111 29 4.88
Bio 111 -36 4.11
Bio 112 34 6.90

42 10.81
Bio' lit 37 7.74
Bio'112, 1i 15 6.91:

*Alio 119 25

II

Le

101
Bio 1pk'
Bio -101

Bio 101
Bio 102

,Bio 102
Bio 111

-17

9

'22

12

29

26

21

3.60
)4.69

.4.63

'.2.05
5.13
4.38

. 7.77
Bio 111 : 26 2.71
Bio 126 19 0%63
Bio 126 '38 a 6.29
Bio 27 43 6.51

.111 Bio 101 32. , 1.0.97

Bio 102. 30 7,.91

Bio 10/ 32 7.72
Bio 102 31 8.87
Bio' 102 29 13.14
Bio' 102 29 2.20
Bio '102 s 38 '2.61
Bio 111 31 6.64=

4

Bio
Bio 112.

22

36
0

4.32
6.84

Bio 112 18 10.39
Bio 112 23 9.61
Bio 112 24 5.97

31
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Table 2.2.2,tOont.

College Course

Biology

.

Usage by Class'
-Fall 1975

Total _Number
of Studenti

Average Number of Hours
Per Student Per Semester'

Bio.101 29 1.7
Bio 102 23- 2.9
Bio 111 30 5.1

..Bio 111 34

Bio 111 . 35

Bio 111 ' 37

Bio'llle 33 5.6
Bio 111 35. 3.6

Bio 111 37 9.5.

Bio 11Z 26 4.5
Bio'112 36 5.8
Bio 112 . 29 6.2

Botany 30 6.0

:1_31_ __ 32 - ----4:4-_BioL101:
Bio 101:
Bio 111

24

35.
,

4.9
4.5

Bio 111, 26' 1.0

Bio 126 22 2.3

Bio 126 38 2.7 ,

,

Bid 127 . 27-

,

. 1.5

III Bio 101 39 3.3

Bio 101 37 1%6
Bio 101 29 '3.8

Bio 101 25 4.1 1
Bio 101 , 2°7

- -
8.5

Bio 101 36 - \ 5.5
Bio 102 t .38 S.4
Bio 102 27 6.1

Bio 102 28 8.1

Bio,102 33 8.3

Bio 111 23 8.1 .,

Big 111 33 7.3
BA-112 26 10.6
Bio 112 26 7.7
Bio 126 31. . 0.6
Bio 127 21 2.7

NM.

el

C
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The data in Table 2.2.2 sh9w that biology lessonswere used in

three colleges primarily in Biology 101, 102 (a general biology course

without laboratory) and Biology 11/, 112 (a general. biology course

with laboratory). The usage of the PLATO system varied substantially

across courses and classes. The average time per student of PLATO-

usage may be misleading in that students who beganthe course, used

PLATO only for a brief period, and dropped out of`the course were

generally included in these summary data. Nevertheless, these data

depict clearly the substantial variation in
4.
the extent of dsage.that

Occurred:during the demonstration period. To provide a fairer aSsess-
.

ment of the extent of usage, the average times per student for students

yho'completed their courses are giVen in Table 2.2.3'for 16 biology

classes_ which participated in the achievement, study in the Fall 1975

semester. Correeponding data are reproduced-from Table 2.2.2 fof

comparison purposes.

Table 2.2.3

Comparison of PLATO Usage for All Students and for Students
Who Completed The Course

Fall 1975

Total Number
COIleas Course of Students

Average Number
`of Hours

Students Who
Completed Course

Average Nulitber

of Hours

I Bio 111' '' 30 . 5:1' .' 4. 13 6.3

Bio 111' 34. 5.7 - ,
24 6.7'

Bio )11 35 6.4 21 7.4

Bio 111 37 5.6 20 7.1

Via 111 33 5.6 20 6.8

Bio 111 35 3.6 13 5.0

Bio 111 .37 9.5 29 10.7

Bio 112 26 4.5 15 5.1

Bio 112 36 - 5. 8 27 . 6.8

Bio 112 29 . 6.2 14 '7.8

II Bio 101 32 .. 4.4 14 , 6.3
4

Bio 101- 24 ,4.9 -13 7.5.,

III Bio '102. 38 3.4` 10 6.9

Bio 102 27 6.1 15 6.3

Bio 102' 28 8.1 22 9.0

Bio 102 33 8,3 13 8.7
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The'data in Table 2.2.3 show that the average time spent by students who

completed their courses was about 20% higher than the general average

time of all students in the class whosed the system. However, average

time of student usage masks the very wide variation that occurred even

within clagsis whiciused the PLATO systei. Tke evaluators consider.

this wide variation impottant for an-accurate understandiraof theprogram

andfor the subsequent definition.of the-"treatment" in the comparative

analyses performed in the following chapters of this report.

. In order to illustrate the variation in student usage within

classei, histograms showing-the distribution of student times in three

biology classes are'given in Figure 2.2.1. These histogra0a, andthose-
in the appendix, were provided by CERL in its various reports to the

National Scieoce6Foundation-amd shared with the evaluators. These
-

,,distributionsare represeptatiVe of the types of distributions that

Occurred in mostclasses. The histograms in Figure 2.2.1 illustrate

that the program being evaluated, and the subsequent definition of the

"treatment,".cannot be simply defined in terms of,a specified amount

of exposure to PLATO instruction.it the class level. This statement

is not intended as a criticism of. the PLATO program. In fact, a goal

of the PLATO system was to provide individualized instruction. Differ -'
.

ences in student usage were expected. Inetructors.were freesto use

the systems much as, oas little as, they desiied. There was no

predetermined' PLATO curricului required;tobe used in any class.

Therefore, not only was extent of usage expectedrto be varied, but the

actual materials used by students-gabss.common courses, and even

within a single,class, were,also expected to vary.

4 8 -

To illustrate that instructors did indeeH differ in using PLATO
, ;-

materials, even in what might, be, similar courses, data are
. .

presented -in Table 2.2.4 shiiwing thenumbers of.students who used'

specified,lessons in 19 biology classes in an introductory biology.

course (Biology 101/ill). . _

34
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,

figure 2.2.1

Student lis-agg in Throe Biology 101/111 41.isiss'
COLLEGE. I

5 .... .

il i 11 . H i, ._[1.1 n i rt. n i n. 1 ,

1

.

i i I hrs
0 2- 4. 6 ,,8. .10 12 1.4 16 18 200'--

35tudenti, 126 hours; AVerage: 3.6

r

COLLEGE I - 111

5

hrs
2 4 6' o. 8' 1> 12 14 . 16 . 18 ,20

37 students; 352 hours. Average: 9.5

COLLEGE II - 101

2, 4 -6

32 students! 141 hours. Average: 4.4 35

0

hrs
8 10 12 14- 16 la 22 .
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_
-.. ..

__ Table 2.2.4
i _ Student Use of Lessons in Nineteen llolo$y 101/111 Classes

ran, 1975 ,, ' ,, %

College I &lilies,. It : Cola ILie III111 111 111 Ill 111 111 111 101 101 311 111 101 101 40.1 101. 101 101 III 3111.
iA ; 16 8 23 "2623_11 -_14 -3- -- 14 31.;- 34 ii 19 32______ _,

. . T
',11,3 1 4.. 26 27 3 3 23 t
1G 2 3 17 -..., 0.

., 17I 1 .1.
.;.1. -

15 11

`11, 18
ZA 2 29 32 32 21 26 26 19 15 23 1 22..2C 24 29' 34 .33 21 33 29 19 le 26 2 1 28 37 35 23 132
3A 22 , 15 3 _ - 1 - 1...-

3C. 30 23 24 20 29 20 11 13 6 12 Y .20 26 30 28 23 29

?? 12 1 14 ..--1

32 8
3F 2 19

'...
. .-3G 9 '4-

...... A s
%

5 11 8
- -4/1 4, 22 18

4E
1 4.!.___. ..

. 5A '33 15' 12 13 1 2i 21
..'51 . 8

.

6A 1 1

611 7 20' 1 12 12 11
62 27 22, 16- .9

-.
8

6i 25 9 - 9
.

. 9 8
S. 6G - 11 4 3 7,

611 3 3 4
6I 5 ",

7A

7D
1,

rt .
1

7F ' 1 2 6 5 4 1
91 1 2

'10A 1'

23 16 20'

4

4

7 4 15

5 2 1 12

18 15 25 33 -23 24

1 18 19 4 2 14 29

1 19 13 .22 21 18 26

3 13 5 20 17 1 19 24

6 2 1 16 20
.1 1

14 18 7. 22

101

100

12A

13A

13 8

12

6

13

5 7
131

10 4 6 1
13C 1 --,
13D 22 2 . 9 3 . 1 .35 '29 ''''' 5
1,31...!_:.,16 .. 13 ..1 ' ., 19 13 16 IS-

,...,__13F - ..
1 25 1 12 18

132 8 2 - :_i______,----,
_2_-__---:..---_----

- - ---

-. _

16

15 12

9 14

O

141
14C

*Each entry gives the nuiber of students in that clan who used the lesson
identified at the left.
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. ,
. .

,r,
:. The data inlable 2.2.

1

show that classes used different PLATO lessons.
.

:. Theretore, ever.withinta single c. ...se, the prOgram, and the(ubsequent
4

. ..4....iftN..,.:, , , .

- ' '.definition of the "treatment;," ca.,aJt be considered as exposure to a

specified set of curriculum-materials.

Finally, even within a.single class, students differed both in

amount of exposure and curriculum materials studied, To illustrate

this variation at the class level, data are given in Table 2.2.5

showing the amount 6 Itine spent-by each student in each lesson

for one class in biology. The data in Table 2.2.5 show that in a very

real sense each student received a -unique "treatment..' -:Of,coUrse,

the students in any'dlass can be considered as receiving a unique

"treatment" in terms oftheirTiersonalities,' attention, spans, and

interests. But,. in most program evaluations, the prograi to whies
0

students are exposed is generallymore'well defined and more easily

distinguished froth comparison programs than is the case in this study.
. :

=

Although the illuttrations given'have been taken frowthe area

of biology, the situation was very Similar in the other four areas.

Tables and figures for'the areas of accountancy, chemistry, English,

and matheiatics are'given in the appendix (Tables 2.2.2a-2.2.5g).

Virtually all of the data presented in describing- the PLATO demon-
. ,i ,

stration were coilected-on -line by the developers and provided to the.

evaluators. However, a member of the evaluation staff worked full time

at the CoMputer -based Educational Research Laboratory during the demon-
'.

stration period and monitored the data collection activities. This

staff member worked cooperatively with the CERL staff in programming

some of the early software programs for collecting and summarizing

student data. Although some student on-line data Oene enlleeted'inde_-_-__

pendently-by the evaluators in the early stages of the demonstration

period, the need for considerable and coordinated management of data

collection activities rendered the independent colledtion of on-liie .

data by the'evaluators'unfeasible.

3t
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Table 2.2.5

Minutes in Each Lesson by Students in One Class
4 College II: Biology 101 . .

. -v

Studcnt
Lesson

. 2A 2C 3A 3C SA 6E. a 6F

1 69 '23 8 12

* 2 2

3- 24 69 .6' 49 9

4- '58 '24
.....4.-.. f

5 47 23 9 .

6 . 13 . ..-

.' 7 69 22 100 le 2
. , .

7

8 89 99 77 141 14 18 : 36.

9 11
.11

10 32 26 8

11. 48 32 63'' .10 7 . 45'

12 19- '45 67 13

, 13.. 0 19' 22 52 43 10 17 21

'14 52 47 34 10 23 24

15 13' 33

16 11 .

17 76 92 113 152 38 "45 81'

18' 3. :56 55 '11

19 38 32 19' 2 8

20' , 20 '19

21 1* 32 39 14 33

__22 112 -41 -39_ -

23 '50-

24 22___.7

25 46,

6C 13D,

8

13

17

gl

2

19

15

,_______
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each.To summarize the discription,of the program, in f the four

semesters of the two demonstrationyears, aiiroximaWy 4;000 students

in more than 100 ifferent Classes in'several dozen different.courses

in the five targeteL subject areas in_the five participating colleges

used a wide variety o PLATO lessons for differing amounts of time

ranging from less than a ew minutes to more than 20 hours. Although

much of this. variation ocred at the college, course,'and class

levels, there were substanti4 differencel; between students in the

same class in.both extent of usage and the particular instructional

materials viewed on the PLATO terminals. The tables and figures pre -

areare intended to portrayt&the reader at least the Skeleton of
-

agram. Instructors were not given a presA cribed set of lessons

xposure to their students. Students, on theft part, did notmarch

son,ta a set of'terninals, sit down, and view the same material.

de variation in usage both across and within classes was expected

he_divelopers and was a .practical consequence'of their basic .

sente

the p
.

for

in u

The

by

phi osophy that instruction s 'hould Inkmanaged by ihe'instructor.and

sh ld be individualized It the student level. ,

This description has very strong implication's for the evaluation.

Ea k student ieceived a unique treatment in terms of dosage and content.

PL TO was usedlorthe most part during class time. However,'students.
. 4 .

.
.

.

were ableta use the system outside of class time. Some-students -did;

others did not. PLATO leisons were sometimes used to replace ordinary

classroom instruction. Oftin they were usecitO supplement and reinforce

classroom instruction. Some students.Were absent On.."PLATO° days.

They may baVe.leirned the material covered on PLATO by studying other.

materials., Some-students workediat a PLATO terminal with a companion
0

and did not receive "credit" in terms of amountordasage:recei;;ed..
two students work cooperatively at-a terminal; only the ardent who is

. .. .
. ,

actually "signed -on" gett "credit" for the usage. Becau e of these

1diverse. factors, no precise definition of the treatment .s established .

. .

as a basis for:the evaluation., PLATO classes were simply classes in
.

which th1 instructoit used the PLATO system in whatever ways they deemed

'most appropriate:

39
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Chapter 3

Design of The Evaluation

The two objectives of the evaluation-were to describe the

implementation and demonstration of the PLATO system and to provide

information about the educational effectiveness of the system. Plans.

were formulated to achieve these objectives.

The information contained in this rep rangei.from descriptive

information to information deitifea- parativezatudiem,:-The../LA

computer=based educiiion system has b viewed as having many compo-
.

nents. Some coiponents (for example the develops 4.,f lesson material)
. . ,

do not lend themselves to compare e studies'and hypOthesIs testing.

Observation'and questionnaire data will be the basis for information .

0

provided in these areas.

In general, the following questidAs guided the design development,

data vollection, and analysis strategies;

'

,1. What is the impdct of,Ithe computer-based education system on_ 0

studentattrition, achievement, attitudes, and behaviors?

2. What is the, impact of the PLATO system on community college

faculty attitudes and behaviors ?'

3. -What is the impact of the PLATO system on participating

institutions?

3.1 Basic experimental design
,

The basic experimental design-carefully implemented in the second

demonstration year of the project; ,as predicated on the expectation

,that sizable numbers of classes In introductory courses in- the-five

subject areas in one or, more of tbfpartiCIpating colleges, would use the..

PLATO system. The first demonstration year Provided the opportunity to

test the feasibility. of the design and to field test the data nonce-
.

tion instruments. It was not feasible to include College V in the over-
.

all basic disiin for a comparative study of achievement: InCollege.V,--

students entered and, left the school at odd intervals. As a resultkin-
4- .-ts

tact classes did notexist over time. -In-the other four colleges, it wet-

. -
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possible io arrange for comparable experimental, and control classes in

most subject areas.

As instruciors.became more familiar-with the purpose Of the

;.
.

evaluation, some instructors, agreed to provide their own comparison.
.

classes by not using PLATO in one or more of their classes. Department
.

chairpersons, college administrators, and the OERL staff assisted ETS

in implementing this:phase'Of the design. This cOoperatiVe. effort
-..-.

4.,--"Tesulted in 30 instructor's acting as their.own-controls in the,Fall 1975
.'

;-4 1 1 ,
I

. , 4, `semestersemeater and 19 in the Spring 1976 semester. When'this was not possi-
,, r

ble,,other instructors were asked to paiticipate in the evaluation and

allow their classes to serve as comparison group . It was not possible

in all cases to obtain comparison classes. In some!cases,-there simply

..

.. - .
.. . .

.

were no additional classes iii the same course to serve
.
as comparison,

classes:. In a few cases, arrangements were made'for comparison classes

and late scheduling changes resulted in'more comparison' classes than,

experimental classes., It was considered useful to retain the extra corn-
. - 1

Parison classes in these cases to Allow for analyses with both identical !

and /different instructors. Also, it was anticipated that some classes
,

might not fplow through with all the required testing and collection
..,

of attitudeififormation. Participation was voluntary and the inOentiv sand
...

.,

were.minidal. However, all PLATO instructors. carried oat the required

data collection activities; two comparison instructors did not admin s-1

'Q ter the necessary posttests.-

It was not possible in implementing the basic design to.assii
, /

students randomly to instructors, and classes. College students 'elected
._,

their,courses at*particular time-slots. The-registration proceqnre

'consisted of students lining up, requesting a particular course at a
.,:.

particular
,

time, and being assigned,alternalelY to the clastetiavail-,
--

able at that particular time-slot. At the time of registration, students

did not-know which classes would actually use the PLATO system. For
i

that reason, student sell-selection into PLATO and non-PLATO classes was

.,- virtually impossible. Even if students knew that teacherk'were likely
1

to utilize PLATO, the fact that many instructors had agreed not to use
.

i

« ,

.

1

I
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PLATO in one or more of their sections of a,particulat course further

as ,precluded any bias in the study due. to student self-selection into-the

PLATO' program 4

Classes, were not assigned at random to the PLATO and control conditions

when the instructor was identical across treatment and control. By and

large, instructors Who were serving-as their bwn Controls decided in

cooperation with the sitecoordinatots which of their classes would use the

PLATO system based on the constraints impoded by scheduling- classes into,

the PLATO laboratory. Where flexibility was possible, the, evaluators

suggested the selection to balance times of instruction across experi-

mental and comparison classes. In one case, the determination was made

by the flip of a coin. Althoughthe assignment of classes to the experi-

mesral and control conditions-was not random, a wide variation in_times

,o f- instruction in-both the experimental and control conditions resulted.

In addition, the assignment resulted in approximately half of the instruc-

tors who served as 'their own controls using PLATO with their earlier,

class and half using PLATO with their liter class. In general, the pro-

cesses used to implement the design resulted in a relatively well-balanced

quasi- experimental design with no obvious sources of bias.

'To summarize, the aim of the basic design was to obtain in each

targeted subject area a yoked design with. some instructors 'teaching both

. PLATO and non-PLATO clastes, some instructors teaching only. PLATO classes,

and some instructors teaching only non-PLATO classes. In Tables 3.1.1
sta

and 3.1.2, the designs are shown as they were implemented in the second

demonitration year. The letters A through V are used to distinguish

separate courses and colleges.' Numbers,through 9 are used to distin-

guish instrrctors within courses within colleges. Thus, for example,,

in English 100 at College I, three instructors taught both PLATO and

non-PLATO sections, onelinstructor taught a PLATO. section only, and one

instructor taught a.non-PLATO section only.

3.2 Data collection instruments and activities
,

0
Data collection instruments consisted of achievement tests,

'attitude questionnaires, and observation protocols. Although instructors-

1,"
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and CERL staff participated in the deYeslOmentof all data' collection

instruments, theiepartitipation was greatest.in the achievement area.

Instruments are degcribed in the following sections under the three

categories of achievement, attitude; and observation instruments.

Achievement tests. The achievement tests used in the PLATO

evaluationswereAesigned by ETS in-cooperation with the instructors in

the community ailleges. The general paradigm used in each subject area

included an initial study of the curriculum outlines for each college

An each targeted course. The course outlines served as guides for, the

ETS test development specialists in selecting items in accountancy,

biology, chemistry, 'English, and mathematics from a large variety of

ETS tests for review by the instructors in the colleges. In accoun-

-tancy, biology, Engli4h, and mathematios, instructors agreed to assist

vin designing pretests and posttests for their courses. There was reason-
,

able agreement that a pretest designed to assess students4 abilitieg in

.the various course areas and poSttests designed to measure finalachieve-

ment in specific courses would provide the means for the most valid

assessment of student development in a particular course. The posttests

were to be used as final examinations in the appropriate courses. In
. .

chemistry, instructors preferred topical tests to be administered at

appropriate points during the course in lieu of an overall-final examin-

ati n. In one college, instructors desired both typical tests and an

ove all posttest in chemistry. u

1The first efforts at test development began in 1973 with a small

grow of volunteer instructors in the appropriate subject areas. Pre -

test were developed-using materials primarily from the Comparative

Guidance and Placement Program. Specifications 'called for a pretest of

approximately 45 minutes in length to be administered at the beginning'

of each semester or They were designed to measure the knowledge

and skill of beginning students in each of the courses.

1,
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Table 3.1.1

Evaluation Design
Fall 1975

College I. 'College II College III College IV.
Course / P NP P NP P NP 'P NP

Business 101 'Ab. A2 81 .81 Cl
C2 C3
C2 C4 '
C2

Biology 101, 111 D1 D1 Fl F1
D2 D7 Fl Fl
D3 D8
D3

t
D9'

D4

'D5

D6

Biology 102, 112 El E4

E2 E4
E3

G1 Gl
G1 G1
G2 G2
G3. G3

Chemistry 101,121 P1 'Pl Ql Q1 Ui. Ul Vl Vl
Q2 Q2 U2 \ V2 V2

Q3 3 -V3

Chemistry 201 ° R1 Rl.
R2

R3

English 100

English-101

Math 111

'111 H1 'Li Ll
H2 H2 Ll L2
H3. H3 L3 L3

H4 H5 L2

I1 I1 Kl K1 Ml Ml- N1,. Nl
12 12 K2 K2, M2, M2 Nl

13 f3 A4.3 K3' M2
14. K4 K1 M3
14 K4 K5
15

Ol 010.1

02 03

44
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'Table 3.1.2

Evaluation Design
Spring 1976

$

College I = College II College III
Course P. ,NP .P NP P NP

Business 161 Al.. AZ., Cl
C5

.C1
C5

Biology 101, 111 _D5. D7
D6 D9
,D8

9 .

Biology 102, 112 E6 E4 Fl F1 G1 G1
E7 E4 Fl- G1

Chemistry ,121 QZ ,

Ql
Q2 Ul

Q4

Q5
English 100 H1 H1 L3 L3

H2 , H2
H3 H3
H4 H5

English 101 -I1 Il

12 12 .

K2,
.K2

K2,..

K2
M1

13 13 K6 K6
16 I6

12

16

'41ath111 01- 0
04 04

o

45
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This prbeess resulted in six pretests, one in-each of the areas of

accountancy, chemistry;, English, and mathematics; and two in.the area

of bio]ogy'foriwhat were considered distinct levels of biology courses

in the colleges. Instructors agreed to use the pretests across colleges.

The-posttests were more difficult to construct-. In English,

an essay' examination was developed to,accompany an objective

.test of English language skills at both the pretest and posttest

TheEnglish instructors were able to agree on a common post-

test acrossthe colleges which allowed for considerable pooling-of

data in the analysis stage of the evaluation. In the other subject

areas0t, was not possible to reach agreement. on posttests that were

valid across colleges,. Curri4ulum outlines and specific emphases

varied even in.sui)jectsfwith similar titles. ETS,therefOre worked

closely with individual colleges in order to tailor the, posttests

to their courses. This approach was based on the rationale that,

although increased sample size attained by pooling across colleges

wag desirable, the'velidity of the tests for the, courses involved,

was absolutely essential to the evaluation. This resulted in the

development of three posttests in accountancy, four podttests in

biology, more than 25 chemistry topical tests, one chemistry post-

.test, and three mathematics imttests. 'Within a college, it was

possible to reach agreement on 'a single posttest acrossthe different

sections of the same course. In one college, three different forms

of'the same topical tests were constructed to maximize teacher do--

operation. These are not counted in the number of topical tests.

The achievement tests were field tested in the first demonstra-

tion year with.both PLATO and' non-PLATO instructors using the tests.

Initial test reliabilitigs (internal consistency estimates) for the

'first demonstration yeat are given in Table 3:2.1. Instructor comments

on dihe tests and the item statistics for the first year wereused to

revise the tests for the 1975 -76 demonstration year. The most common

r.
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Tale 3.2.1

Reliabilitiei.of Achievement Tests

rz
1974-75

Teg't

'ID Name

I. Pretests

131 Accounting Pretest
231 Biology Tretest I'
232 Biology Pretest II
331 Chemistry Pretest.
431 Mathematics Pretest.

531 English Pretest

II. Posttests

191 Accounting:Posttest I
.192 Accbunting Posttest II
I93'° Accounting Posttest III
291 Biology Poittest I
292 Biology Posttest 'II
293 Biology Tbsttest III
294 Biology Posttest IV
391 Chemistry Posttest
491 Mathematics Posttest
591 English Posttest

III: Chemistry Topical Tests

i. 'College I: Chemistry 121 )
.

s371 Atomic Structure and Bonding 30 .77 22 .62

374 Nomenclature /I0 .86 25 .80

377 Formulas, Equations, Stoichiometry 25 .89 20 .53

383 Gases
4,

-.4. 25 .79 20 .54

'2. `College II: Chemistry 121 .

362 Atomic Structure and. Bonding 30 .77 22 .76

363 Nomenclature . 30 .86 25 .85

365 Formulas, Equations, Stoichiometry 25 .89 20 .78.

..369 , Molecular Weights '
4m 20 .75,

360 Solutions,- -- -- . 25 .88
,

3. College II: Chemistry 201
Al' 25 .82

;85 20 .75

.76 20 .66

.81 23 .65

.77 30 .80

.86 30 .85

.89 25 .89 .

.79 , 25 .74
-- 26 %.53

.78 25 ,.76

.77 30 .78

.79 25 .74

irsof

Items r

40 .80

50 .82

50 .68
55 .87

70 .91

50 .91

100 .90

90 .93

100 .90

50 .70

100* .85

50 .70

50 .68

1975-76
# of
Items r

40 .80

45 .80

45 .63

55 ..89.

70 .89

40 .89

54 .88

50 :90

50 .86

50 .86

50 .81

45 .68

50 .84

66-../A07 0
.79. 7 .80

50 .91 40 .88

161 Atomic Structure and Bonding 30,

7-364 Formulas, Equations, Stoichiometry 25

-1'366 Gases 25

368 SolutiOns 30

4. College III: Chemistry 121

341 Atomic Structure and Bonding- 30

342 Nomenclature 30

343 Formulas,Equations, Stoichiometry 25

345 Gases 25

346 Solutions. --

5. .College IV: Chemistry 101
351, Stoichiometry & Nuclear Structure 30

352, Bonding and Nomenclature 30

354 Gases. 25 .
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remark of teachers was that scale tests_ ere too long. Test rtliabilities
N,

for the revised tests used in the Pill 1975 semester are alio Aven. in

Table 3.2.1. In mathematics, several tests were not suitable for con-
.

tinned usage due to a shift in the courses in which PLATO was used-4

During ehe,summer of 1975, an attempt to deirelop additional tests in -

mathematics for the 1975 -76 year and to obtain the participation of more

'Mathematics instructors proved unsuccesdful. As a. result, the'eValuation

of achievement results in mathematics was limited to one matheiatics
.

course at College I.' '-

By the Fall 1975 semester, acceptable tests of achievement had

been developed and"revise4.. The tests were designed with the curricl-

ulum objectives of each course in mind to provide a fair assessment

of both PLATO and non-PLATO courses. No attempt was made,to match'.-

test.items with specific PLATO instruction. Given the variatigns in

content of PLATO instruction both across and within classes that occurred

in the implementation, the achievement testing plan served its purpose

very well.

Student questionnaires. In-addition to assessing the effects of

the PLATO system on student achievement, it was considered desirable

in the evaluation to assess the impact of.the PLATO system on student

-attitudes, opinions, and behaviors. In developing the achievement -.

tests-for the evaluation, the problem of content validity was relatively

straightfoward. It was clear that the objectives of aehemistry

course included the learning of some specific content in 'chemistry by

the student. Objectives in the attitude area were much more difficult
-

to- specify. Four of the community colleges routinely administered

questionnaires to students for theevsluation of instruction. The

questionnaires were markedly different in terms of complexity (number

and type of items and responses)and-content (information about

instructors, personal information about attendance, grading,.etc.).

These questionnaires did not include'questions about computer- assisted

'instruction. ETS used these questionnaires and others from the
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Comparative Guidance and placement.PrograM and the Teacher-Behavior

Research Program to fashion a set of preliminary items about attitudes

toward instruction. In addition, existing questionnaires used in,pre-
,

vious studies of computer-assisted instruction were reviewed.for appro-

priatc. items. A preliminary questionnaire was desigded and field tested

in Spring 1973 With a class of 30 students in,one college. In' addition

to giving their responses, students Were asked to comment'on the items.'

.Members of the CERL staff And several community college instructors were

asked to review this preliminary questionnaire. ,On 'the basis of comments

received, two revised preliminary queitionnaires were designed for PLATO

and non-PLATO students for field testing. in the first demonstrationyear,

The. preliminary questionnaires were rather widely criticized in the first ,

semester of administration. Instructors and CERL staff felt that the

questiOnnaires.were too long, too complex (number of optioni), and at a

. too high reading level. In response to this serious criticism, members

of the ETS staff revised the preliminary questionnaires for the Spring

semester administration in the first demonstration year. The number of

items Was reduced; options were limited to two:or three, and items that

had been somewhat complex were rewritten -in simpler language. The revised

questionnaire was fairly well received, but several narrowly.focused.

suggestions were used to make a final revision for the 1575 -76 demonstrz=

tion year. The revised questionnaires were received very well in the

second demonstration year and instructors were personally anxious to

receive summaries of their students' responses to the questionnaires.

Summaries were, provided to every participating instructor and, serveiras

an incentive for teacher. participation.

The final revisions of the student questionnaires resulted in two

questionnaires, one for PLATO students (45 items) and one for non-PLATO

students (35 items): The first 25 items were identical in both question-

naires: 11 items were related to the usiif computers and computer-

assisted instruction, and 14 items were related to:the students' att-1.-

tudes toward the particular course. PLATO studenti then responded to

20 questions specifically about their PLATO instruction.',
.

/ Q9
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In order to provide-infordation regarding possible contamination. f
_ -

-the sample, non-PLATO students were asked questions about any inter-

action- they may hive had with the PLATO system or any'oPinions they

had about the PLATO system because of student or teacher comments.

The data frOm.these questionnaires provided the possibility of per-

forming a comparative Stud, as in
k
the area of achievement with

bssiCally the same design (using the responses to the 25 identical

items by PLATO and non-PLATO students) and providing descriptive

information based on the unique additional items. The same student

questionnaires were administered across all subject areas and col-
.

leges thus allowing for considerable pooling of data in the LA Alves.

Observation instrument. Although the data collected on-line by

the PLATO system provided a reasonable picture of the extent of usage

of the system and the wide variation,in usageand:Content across

within classes, that data did not provide a description of at

Occurred in the PLATO laboratory during instruction.' In order to

,provide such information, members of the evaluation staff developed

an observation instrument designed to provide a. much richer de-

scription of the PLATO syste% in actual use. *Observers were trained

to ,collect both objective (numbers of terminals operating,- number of

students working'in pairs, activities of teachers, etc.) and Subjective

(judge student levels of attention, frustration, etc.)'data. These

data were collected for the class ss a whole and for individual

students selected avrandom.

semester;In theFall 1975 the observation plan called for observ-

ing ivery.PLATO teacher who was participating in the evaluation-at

least once during the.semester.' Two students -in -'each class were chosen

at random fort closer, -more detailed, observation. As the semester ,

----progressed, the number of individual students_was increased from two to

three. Preliminary results pf the observations were reviewed toward
4

theend of the Fall semester. Although the results were interesting

50
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and provided a reasonable description of the PLATO system. in use, the

data .did not allow for interpretation across time for particular

clasies.:

.

In the Spring 1976 semester, the observation plan was revised to

include the observation, of approximately 30'specificelasses 'at three

distinct points in time: the beginning, middle, and end of the semester.

These data proVided the opportunity of describing not only. the use of

the system, but changes in the use of theeystem over time and!changes,

in student behaviok and attitudes over time.

I

The validity of the. observation instrument can be justified in
0.41,010*'

terms of its review by staff members at NSF, CERL, and severalveommunity

,college staff members at the local sites. The PLATO system wavrath9r

unique a although some activities Performed in the PLATO laboratory

werebvio4, easily, observed, and evidently important, decisions about

what activities to include in the observations had to be made. In

general, the a roach was to err in the direction of collecting more

rather thanless
i

data. Such activities awthe extent of student.dis-

cussion during the session were included. A perceptive community

college staff meMber\suggested that a significant number of,etudents

remained beyond the seeduled end of the period to continue their in-

struction, an activity not ordinarily observed in traditional classes.

That, particular informatien was added to the observation instrument

later inthe Fall 1975 semester and, collected carefully in the Spring

1976 semester.

The observation data were. celected by four trained members of

the ETS evaluation staff. During the first few weeks of the Fall 1975

semester, the four observers worked\togecher in rotating pairs. Each

member of a pair-obse4ed the same PLATO laboratory session and, completed

an observation instrument independently\ Agreement between observers on

factual information was virtually perfect, but subjective ratings of

classes and individual students varied. Debriefing sessions were held
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to discuss disagreemeats and arrive at consensus on the criteria to

used in completing.the rating scales. On eleven rating scales, ob-
A

servers dgeed.withinLone unit on the scale in ft9% of the ratings-in

the fThal set of pairings. At that point, observations were performed

by only one observer.

The. subjective scales used in the observation\instrument were

the following:

(a') For the class as a unit: ,

(1) student attention - rated' from low to high on a five
f

point scale (concentrate of instruction, avoid dis-

traction, take,notes, work problems, request assistance)

(2) student attitude - rated from negative to_tositive on°

a five point scale (Serious,' enthusiastic, interactive,

Cooperative with instructor and site personnel are

positive factors; ignoring instruction, talking toother
1

.

\students about unrelated"matters, leaving early, not

signing on in a reasonable time, complaining, boredom,

. reading newspapers and magazines-are negative factors)

(3) student-stlident interaction - rated from none to "a

great deal" on a five point' scale (discussing the PLATO
_

instructiOn-41'ivlated content matter, assisting another

student,'asking another student for help, duration,

.number of students part ating)

(4) lesson access problems ed:from none to many on a

five point scale (sign-on, passwords, course owdes,

use of indices, problems-4n getting into a particular

lesson, unintentionally signing out of a lesson)

(5) facility with terminals - rated-from poor to excellent

on a'five point 'scale (typing skill, use of help-type

keys, calculati7 on the terminal, proper sign-off

procedure, erasing, editing, return to index, use'of

arrows, etc.)

For the individual student (chosen at random):

(1) attention rated'fiom inattentive to very attentive on

a five point scale

I

5 2
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(2) enthusiasm - rated fromibored tonthusiastic on a five .

point scale,

(3) composure - rated from.tense:to relaxed on a five point

scale

(4) activity - rated from inactive to active on a five point

scale

(5) confusion - rated from not confuSed.to very confused

on a five point scale

(6) frustration. - rated froi not frustrated to very frustrated

on a five point scale
. .

The six scales for rating individual Students were admittedly,subjectivi.

They were chosen on the basis of preliminary observationsn the first

demonstration year and on intensive observitions,itthe beginning of the

Fall 1975 semester. The last four scales were added to the preliminary

observation instrument as a result of tie first few observations per-

formed by .paired observers. It was clear that some studenti were in

fact tense, inactive, confused, and frustrated. The evaluation staff

consideftd this information useful ifit could be reliably collected.

Observer agreement indicated that it,could'be'so,colledted. In addition,

the evaluation staff considered changed in these student characteristics

&evils time an interesting .and-informative variable to report on in the

. overall evaluation of the demonstration of tie.PLATO -system.

Instructor questionnaires. 'In'order to assess thd impact of the

PLATO system on community college instructors and to provide.supple-,

mentaryinformation for use in'inteipreting the student outcome data,'

PLATO'instiuctors were asked to complete a questionnaire to describe:,

their teaching experience, their experieScefwith the PLATO system,

their strategies in using the. system, their opinit1us about the varied,

components of the system, thdir.commitment to the PLATO system, the

impact of the system on their workload and teaching activities, and

their iubjectivetatings of the impact of the PLATO systei on student

achievement, attitudes, dropout behavior, interaction with the in-
'

I

structor and othc: students, and on,their own faculty duties and re-

sponsibilities. In additiono'instructors who served attheir own controls

53.
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e
bathe evaluation were asked to comp ete\s second quesfionnaire com-

, paring'theiv.PLATO and non-PLATO clastes. motivation, abilitf-
,

.

achievement, attendance, time consumed for-instruction; teacher.:

\lastudent contact, and anticipated and fi 1 preference for teaching.
, -

ticisr-PLATa instructors were-asked to compete a questionnaire describing
. f

their experience, if any, with the PLATO system and their general
K

opinions about the impact of the systempn stu4nts and other fadulty

members. Additional inforMation Was collected ?om instructors through

informal interviews personal communications.

_

On-line data, The PLATO system had the ca'ability of collacting

a significant amount of data at the individual tudent level depending

' upon the way the lessons used by the students were programmed. In many

courses, the following data were collected 6y the developers and shared

with the evaluatiOn staff:

1. name of the lesson entered

2. time in the lesson in minutes
j.t

3. number of arrows encountered by the student
ti

4. number of responses to arrows judged-correct .

5. nusibercif correct responses on the first try

6. .number of incorrect 'responses anticipated by the author of

the Awl , /7

f7. number,of "incorrect" responses not anticipated by.the author

/. of the lesson

P. number of.timei help was requested and given...

;9, number of times help was requested and not given

10. number of areas attempted in the leison

11. number of areas completed

,s'12. number of interactions per; minute

The arrows referred'to in numbers 3 and above are,genelally used to

.elicit a student response. The interpretationof these date depend on

the nature and design cf the-particularjesson being studied. The data
*

were primarily intended for use by the development, staff -in validatingv
- :

and revising lessons. For example, if large numbers of-students eqUested

help at a point'inthe lesson where suchrequests ha&not been anticipated
, ,.-. . --:. . . _ .,

by the author of the lesson, a help secinence might be 'inserted into the'

lesson at that'point.

54
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The evaluation staff explored these data in, 15 lessons for patterns

of usage across lessons and for consistent patterns)of relationships

with stOdent achievement and aptitude. Data matrices itich included the

on-line-measures together with grades, pretest scores, And posttest

scores were factor analyzed. .No consistent patterns ap eared across

lessons. Interpretation of. the data for specific lessods wanunwarranted

.given tat lessons were revised"during the demonstration period, the bias

in the data due to doubling up of 'students was unknown, lachievemeat,

measures) were not lesson specific in this evaluation, and the independence

of the on-line measures from such variables as attendance and time spent

in other instructional activities could not be verified.

The experience gained in exploring these data, however, indicate

that future small well-deSigned studies of individual lessons or groullia

of lessons would be* feasible.

be required to use prescribed

in their instruction.

In suchisituation, instructors would

PLATO materials inlOer controlled conditions

"

.

Miscellaneous reports. A substantial amount of additional data in

thisproject has been collected by attendance of the evaluation staff -
(..

.
beris at a variety-of organizational and working meetings. In each subjeCt

arealteams of instructors met, regularly to review and develop lessona.'-
,-,

Virtually_all_of_thesemeetingd were attended by a member of the ETS evalu-

ation staff and minutes of each meeting were recorded. IrganiZationai

0,

'meetings bet4 CERL'sfiff and local site personnel were also attended'`,
% .

A .;.
,

and summaries prepared. In:addition, the CERT,- development staff. -:-.

published many reperts giving lists and descriPtions of lessons; `re-
.

.

-

sults of lesson validation activities, usage stattstics,and a, cOmpre-

hensive summary of cage studies performed in,their on internal evalua-

,

tion. The cemmnUiticollege staff also published reportl with detailed

siee information. Qeekly schedules. were made available to the evalua-
'..

lion staff: Finally, several instructors .performed,st ea of

_their own and maaethese available to the ETS evaluitt n staff.

,
In general, the sources of data in this re many and

. .

varied. In attempting to-describe the impleMentati and demonstration

accurately, and to interpret data validly, the evaluation staff derived )

5r"
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'information from all possible appropriate sources. Every effort

has been made tOidentify and acknowledge the source of information

in then body of the evalnation'report.

.

3.3 Analysis framework. 1

The analyses'employedN in the eval tion report. ranged from simple

summaries of descriptive statistics to sophisticated strategies using

the comparative data resulting from t e basic evaluation designs pre-
,

viodsly described. In the following ections, the analysis framework

is, described in detail for each of t e outcome areas separately.

Attrition. The basic evaluatio designs given in Tables 3.1.1 and

3.142 were used to analyze attrition{ data. The primaryunit of analysis

)was..!!rtudent; The data sources* ere the. rosters of students who took

the pre- and-posttests(or last to ical test in the case of chemistry)",

offiCial class rosters-provided bylthe schooisat the beginning'and

end of the semester, and supplementary rosters provided by, individual

instructors.- Although the basic/measure of attrition was the per-

C

P

centage of those students-Who after having taken'the pretest.subsequently:

took the posttest, other(Mtasures based on the official rosters of the

cHools and supplementary rosters proVided by teachers were examined .

\
,

\,

to ensure the validity of\ the basic meatuke. The community,colleges
1

participating in he PLAT stu
)

.

y differed in their approaches to pro-
,,

vidinkstudent withdrawal -info tion.- In some cases, students were
.

:.,

i .-

'.qallowed t$,withdraW,right'U- lo the end of\the semester. Such students

tmaylave taken the-podttest. .0thers, may not Mlle. In a few';cases,

tatructdis exempted student

itlthey had met'some agreed
4,4,

did not arrange. for absent st
11

caser, studen6 took the pet

,mithdrawals.were allowed with

-
from be ,final. examination (the posttest)

iteria::7in some case , instrdctors

ssioniske_up the pretest. In some

and withdrew during the period:when

formal withdrawal procedures, Such

the rooters and weke-fhot listed as

seqaCtOrs were considered in the analysis

.students simply disappeared flo

formally withdrawn. All of t

.of.the attritienitata.

1.4

I

Assnming ,A valid measure
\.

a.:comparisonof attrition

witbisubject areas, across

of attrition, the'.,,basic design permitted,
zot

i i

atjes across subject.areas within colleges,
\

colleges, within sublet areas within colleges,



and across sections within course areas within colleges. The yoked study'.

\also prIvided the opportunity to compare the attrition data across

treatment and contra groups for identical teachers thus providing a

control on teacher fects which are so critical in any analysis of

educational Outcomes.

. The_pretest data also provided the opportunity for.a detailed

analysis of differential attrition based on.initial student ability

across treatment and control conditions for appropriate groups of

students. Within the analysis framework, the pretest scores for those

students who did not. subsequently take the posttest were compared

with the pretest scores of those who did subsequently take the post-
.

tests.' The yoked design again permitted this data to be interpreted

with teacher effects taken into consideration. -

Achievement. Evaluating the impact of the PLATO computer-based

education system, on student achievement was the most challenging aspeCt

of the overall evaluation of the PLATO system. Student learning is

, undoubtedly the bottom line in education, and' educational sistems 1

\ any kind are simply means to bring'aboUt that end. On the other hand,
, .

the PLATO system was admittedly in a developing state. Therefore, what
i

expectations for.it were reasonable? The answer to t is question will

depend on the expectations and prejudices of the reade . The de-
,

elopers of the sYstemOlaimed that PLATO was readY'to d monstrate its-
; ,

. -

liabilities. However, their emphasis was on getting 'the stem in

pl ce and working efficiently. The,essential role to be pla d by In-.

.structors in'determining how touse,the system and even in deve ping

\u

,

the hlterials (courseware) to be, used' in conjunction with the syst

was st essed. If it Could be shown across all subject areas and all

college that the students who *used the system achieved much, better
__ --:-

than thoS7ho did_not, then it would be easy to assign the credit for

-'successful improvement in achievement to the PLATO system. 'If, on

the other hl.nd, it could be shoWn aOross all_subject areas and all
. ,

--,

'colleges that students who used the system achieved much more poorly

'than those who did not, then it would be easy to blame the system in

general but diff cult to assign the cause of failure to specific comr
.4

ponents of the system. .These simple results seldom occur in education.
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Rather, given the substantial variation in the way that the PLATO

system was used, as was demonstrated in Chapter 2, one must be prepared

for a complex-and not unambiguous set of outcomes in the area of

achievement.

The complex'results have been presented within the conteXt\of

the basic evalUation design using a basically straightfaiward analysis

strategy. Although the analysis strategy was applied to specific

cases where students took the same pre- and posttests, it is useful

to have the general approach stated explicitly before it is applied

to the specific cases and modified by the varying constraints imposed

by each population of interest.

The general approach. to the analysis consisted in the estimation

of the parameters-of a model, corresponding estimates of the standard

errors of the parameter estimates, and appropriate statistical tests

of the significance of differences between appropriate parameter

estimates. Thus, the initial problem was to specify the mathematical

-modp1 and to identify the parameters to, beestiimated. It was assumed,

that (1) there were well defined treatment (T) and.control (C) con-

ditions, (2) each subject was In one of these conditions, and ,(3) some

time after the'initiation of the T and C conditions the value of a

dependent variable'(Y).was obtained for all subjects. The basic com-

ception.of the .effect of the'treatment follCms Rubin (1974) in which

the critical (but unmeasurable) quantity of interest is, for each sub7,
I

ject, the difference between the value of Y be would have in the T

condition and the value he would have in the C condition.

It is, of course, impossible to have each subject in both the T

AndC conditions in this study. Therefore, as an approximation, it is
A., ,

necessary to compare the-values'of_Y for subjects in the T condition

with the values of Y for "similar" subjects in the C condition. In

order to talk about subjects being "similif,." it is necessary to intro-

duce the notion.of a covariate. In this study, a covariate is any

quantity which is measured on every subject before the initiation of
'ott

th and C conditions (or which would not be changed by the T or C

conditions, such as age or sex). The vector of all such covariates is

denoted by X. Two stdects with identical values of X are considered

58
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111

"identical" as far as the relevant set of data is concerned - -they are

. ,
thesame,da every characieristic'measured prior to.the initiation of

the treatment.

There is one final concept that needsj_to be ibtroduced before

the model Can be stated, and that is the population P from Vhich the

subjects are to be .regarded as representative. In this study, there

are a number of populations of potential interest, the students in a

particular cot*: .1 within a school, the students in similai.courses

'within and ac)..ds schools. The problei of pooling subpopulations

across classrooms, courses, schools, and even the T and C conditions,

is both substantive and statistical. In the substantive-area, if the

posttests are different even for seemingly identical courses, pOoling

populations is not possible. At the statistical level, it is possible

to."pool" across groups if some version of parallel response functions
.

in the groups can be justified. The reason for pooling is to increase

the relative sample site and thereby improve the parameter estimates.

Thus, to summarizeithe'primary population in this study is the set, of

students in a class who take and finish a given course in a given college.

When-appropriate, pooling will 1e used to specify_ arger.relevant popu-

lations. The actual pooling will differ in the five Subject areas of

interest-in-this study.

To specify themathematical model, the dependent variable Y and

the vector of covariates X are regarded as having a joint,_ probability

distribution over the population P, and this distribution depends on

whether the subjects are in the T or C condition.
/
-Conditional on X,

Y has a distribution which depends on the condition that.the subject

is in. The average value of Y for subjects from P with 7var.11 iates X

= x who receive the treatment-T is denoted.by
. ,

pT (x) = Ep (Y I X 7 x,T). .

Similarly, the average value of Y for_subjects-frotirwithcovariates

X = x who receive the control condition C is denoted by

_ Ep(Yji = x,c).uC

The functions uT(x) aid pc(x) are sometimes called the response func-

tions. Since they represent the average values of Y in the two eon-.

ditions Cr or C) for subjects from P with Identical covariate values x;

their difference

59
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T(X) 11160 -,Pc(X)

is-tficaverage difference in the value of Y for "identical" subjects

(i.e.; those whose covariate values are both equal to x). The-ex-
.

pression T(x) is the "treatment effect at x." If T(X) is averaged over

-,thepopulntion P, then the "treatment effect in the-population P" is

denoted by

P
= Ep(T(C)).

\\ -The purpose of the analysis is to estimate for each population P
... ,

and, depenaert variable Y the treatment effect Tp. If the estimate of,
. .

T
P

is. denoted by T
P'

then T
P
will have a distrilPtion with standard

.
...

error a; . The estimate of this standard error
.
will be denotedby.0; .

P - P
A

For each population, the analysis will report the values of and.
e .
T
P

The analysis will be carried out in three.stagea. In stage. I,

for a given population the response functions p
T
(x) and p (x) will

. C
be estimated. It is not necessary that the response functions be

linear and/or parallel: If,they are, the analysis will be appropriately

simplified. In this stage, exploratory analysis"will be used in an
.

attemptto simplify the response_functions by transforming variables .

and examining the egfeCts of outliers. If,parallelresponse functions
.

can be justified, then appropriate "pooling" will be done in stage I

to permit better estimates of T,
r

and a;, . ,

In stage.I10-thir estimated' response functions p
T
r and p (x)

-will be used to estimate the "treatment effect at ,e!

T(X) PT P (x) .

This=is the best estimate of the average increase (or decrease) in Y

due to T for subjects with covariate values x. In general, the analysis

will entail computing T(X ) for every observation i in each application

of the model'and averaging the values to obtain the final estimate

of the treatment effect.
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:

-In stage III, the estimated standard error a; is computed using

the standard error of regression in the T and C groups, thd functional

forms of and p (x), and the number of individuals and corresponding ,

covariate values used in determining r1,, the estimated treatment effect.

The .preceding description of the analysie strategy wae purely

mathematical and statistical and-therefore devoid of substantive content.

Y, X,P, T, and Q were abstract entities related td each other in -ways

that are independent of any interpretation they might have in specific

contexts.0In'dealing with the real data, substantive interpretations

will be given to each abstract entity.

.

In applying the previously described iiithemitical model and_

statistical strategies to the community college component of the -PLATO

study, very concrete and specific meanings are given to Y, X, P, T,

and C. Brreferring to the basic evaluation design in Table 3.1.1,

the reader will note that distinct letters have been used to designate
7

'specific tourses in specific colleges. There,are 19'hisic popu-,

lations of interest. In 13 of these populations, different post,.

tests were used ttineure valid assessment of student achievement and

thus no pooling is possible. In the six English-courses, the same pre-

and posttests were administered-iii there is a possibility of pooling

atroaCtourses and college's. Therefore, in discussing,, the impact of

.
PLATO on student achievement, there are between 13 and%19 populations'

_ of interest to be considered. -The numerals used in the basic evaluation

t
design are used to,Aesignateinstructors. It can be seen that some

structors served as their own controls. This aspect of the design

permits the analysis to examine the data.for populations in which the

confounding of teachers and treatment is controlled. Incases where

-it is appropriate, the treatment effect will be determined additionally

for identical instructors only. If all English classes are pooled,

then thc.yoked design permits an additiOnal analysis io.be made in seven

of the 14 relevant populations.-



ti

-52-

The dependent variable Y is the studentls,score on the posttest

. (or a topical test.in chemistry). This score is expressed in terms of

number of items answered correctly. Therefore, PT(x), Oc(x), and the
i A

differende IP
T
(x)

,
- PC

CO] will all be expressed in terms of nun er,
of items; The treatment effect therefore will be clearly

4
-_-_

i.e., "in the relevant population, students in the treatment cond tion
..

. ,

score k items more or less than students
-.

in the control condition.LA
\ .

.

The covariates X are variables measured before the beginning

the treatment. In,attempting to determine the response functions, t

is important to consider those variables on'which the dependent var able

Y depends. There.is no doubt that final achievement Y depends on

initial ability-in the educational system as it is presently constituted:

Thus, the evaluators considered the collection of pretest data

essential to the evaluation.

In some of the analyses, an additional covariate based on certai

instructors can be used toaccount for teacher effects in estimating

the response functions. This additional covariate is defined in the
-

following way. In a particular population P, instructors fall into

three cases:

(1) Case 1 - teaches only Tor orly C classes,

(2) Case 2 - teaches both T and C classes and there is not at

least one other instruotor:in each condition,

(3) Case 3.- teaches both-T andC classes and there is at least

one other instructor in each condition.

For a given population P, let

Si(J) 10 otherwise.

1 if student j has instructor i

If the T and C groups are considered together, then

(1) for' Case 1 teachers, Si takes on only the value.0 in the con-

ditiondition in which instructor i is not, teaching

(2). for Case.2 teachers, Si akes on only the value 1 in the con-
i

difion in whickinstructor-i. is-only-instructor.
°

62
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(3) for Case 3 teachers; S
i

takes on two values in both conditions

(i.e., 1 for students who have instructor i and 0 for

studentS who do not).

Therefore, for Case 3 teachers, Si:is a_variable'3'"6-oth conditions

and the dependence of the response functions (u
T
(x) and u (x)) on S

i

can be estimated. It can be noted inthe basic evaluation design,

Table 3.1.1, that thete are 24 such Case 3 instructors whose teacher
v.

effects can be unambiguously estimated. $

Finally, in the,area of English the dependent variable y is common'

across the six college-course populations. If these'six potentially

different populations are denoted as A100; A101, B101, C100, C101, and D
.

(where A. B, C, and D correspond to Colleges I, II, III, and'IV), then

khe "pooled" data can be used to estimate the response functions for

all six populations by using indicator variables.' The variable A100 is

,defined as follows:

1 if the student As in A100
A100 -1, it' the student is in D

0 otheise. '

The'other four required iadilator variables are defined in a similar

manner. Only five variabi \es are required using these definitions be-

cause D is simply a linear combination of the five defined variables.

For simplicity of notation, let R
i

denote the five college-course,

indicator, variables for i = 1, 2, , 5.

If the.pretest scores'are denoted by PRE, the teacher variables

by
{S

}, and the college-Course variables by {R }, then the respodge

functiOns are of the form

u
T
(PRE, (S

j
{R

i
}), and

p (PRE, IS }, {Ri
})

i
.

7., The actual variables that enter into the estimation procedure will be

dependent on the characteristics of the speCific population in the

analysis. The variables {R only enter into the English analysis.

The analyses will be carried out by fitting the following simpli-

fied forms of the response functions to the data for each relevant

population:
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p,r(X) 'bo + bi(PRE) + E c

j i

S + di Ri e

j

r

.

= + bl(PRE) + E c
j
S14%i d

i
R
i
R.

j

These simplified forms assume that the slopes on PRE are identical 4n

all subpopulations and in the T and C groups. This is a testable

hypothesis. If it is not justified, then more complicated forms of

the response functions will be examined. If thehypothesis is justi-
4.-
fled then e will be identical to,he previously defined treatment effect

(p
T
(x) - p (x)). -Shia pair of response functions will be estimated by

r regressing the'dependei& variable Y on the independent variables PRE,

r

.

{Si
},

{R1
}, and PLATO,

, ,
-

P LA TO
=) 1 if

.

the stun e n i
- 1

is in T
0 if the student is in C.

- If the simple model can be justified, then the estimated treatment

effect

= 1 ,
T L

-n
C
-(X

is simply a and is given directly from the regression analysis. In

addition, a: = a;, and a; is given directly from.the regression analysis.

By repeating the analysis using only instructors who.served as their awn

controls, a second estimate of -1. and aT will be obtained to verify the

effect with more appiopriately "matched" instructors. If the estimates

agree,;,this will provide evidence to reject the obvibusly plausible

alternative hypothesis that any -perceived effect is simply due to more
______-----

effectiveteathers in One of the conditions.

1-
The analysis,, strategy outlined-abriVe will be applied to all

-,, populations-12 in the Pali. 1975 semester and the Spring 1976 semester.
- Lk

Attitudes. The framework for the analysis of student attitudes

was both descriptive and comparative. At, the descriptive level, the

data obtained from student questionnaires were' summarized for PLATO,

students and non-PLATO students separately. The attitudes toward and

opinions about the use of PLATO were summarized at the!item level-----

t
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within courses across colleges, within colleges across courses, and

across alltcourses-and colleges. iteis related to satisfaction with

instruction and the.use of computers in general were. given to both

PLATO and non-PLATO students. Comparisons of summary data across the

T and C conditions will be presented at the item level.

Instructor attitmdes and opinions were summarized for PLATO and

non-PLATO instructors within and across, colleges. No comparative

analyses were performed in this area.

Behavior. The analyses in this area were basically descriptive.

The evaluation plan provided for both data descriptive of the*PLATO

demonstration in general and data that could be interpreted to show

trends in 'behavior across time. The descriptive analysis was performed

at both the class level and the individual student level. Classes

across subject areas and colleges were observed. Students in each

class werchosen_at random for detailCd observation.

On-line data. Tables such as tilOse presented in Chapter 2.pro-
.

yided the basis for the descriptive analysis of the.on-line data. In

addition, the analyses strategies in thia'area have included' factor

analyses of specified lessons with an attempt gt deve:lping measures

of usage other_than-simple time -on-- 'line. These measures have been-re-.

to student achievelent to explore relationships between types of

_usage and achieVement. The analyses strategies were based on correla-
ti

tiond and factor analyses.

Miscellaneous outcomes. No specific framework was developed for

. the analysis of side effects and miscellaneous outcomes other than
1.

to-resist a narrow and-circumscribed conception of goals, objectives,

-and outcomes. _The PLATO -i?plementation was broad and varied. \The

--evaluation was similarlyjlyrdid' and varied. Anecdotal descriptions

have been presented of-as /many eventsas can reasonably be included as

outcomes of the,PLATO implementation and demonstration.

p
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3.4 Summary

The evaluation plan is comprehensive and varied!. When appropriate,

\as in the areas of achievement and attrition, a quasi-texperlmental de-
sigi has been implemented and a cowlarative analysis performed. Incomparative

othef areas, descriptive data and lanecdotal reForte are used to 'assess
------olittemes:--An--attempt-has_been made to includi side effects, and a -

i usualvariety of outcomes not measurable in the technical sense.
,,

C
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Chapter 4

Student Attrition .

Community colleges provide opportunities for students to continuel

theii-education beyond the high school level. Many-students who take j*

advantage of these opportunities by beginning the process drop out-at
f /

one stage-or-anothei-before omitting the process. Although there I

.
.

are many reasons for student attrition in classes, courses, and colleges,
.....--

it was hoped that PLATO might reduci-i-alidenei

continue h_i_s_or-lher studies by---pravidinz individualized instruction,/

immediate feedback, and the opportunity to make errors and correct f

them in a non - threatening and non- embarrassiig cratext. This, chapter

provides information about the impact_of PLATO on-student attrition.ir

the five targeted subject areas in the participating colleges.

4.1 Definition and measurement of attrition

Attrition is defined as the complement of completion. If 75 of 100,

,,students begin and complete a course, the completion rate is 75%' and

the attrition rate, is 25i. For purposes of clarity, the folloWirigdis-
\

cession employs completion terminology rather than attrition te nology.

A Student who begins acourse in a specific class, remains in teat class

during the course, and finishes the course in that class is a student

who has "completed the course in that class.".. Stlidents who-en er a

, class after the beginning of the course are not considered.

The definition of completion as "beginning, remaining-in and'

finishingsa course in a sptcific class"'is a restrictive_but iipproptiate

one for the evaluation. Initial contacts with' instructors and adminis-
/

trators indicated that attempts to follow up.siudents to determine

whether hey-had-completely-dropped_out_of_school'or had simply changed,

course r classes would be difficult, if not impossible. This proved

to be the case,when the evaluators subsequently' attempted'to obtain in-
_

in-maim about-reasons for-changes from students who dropped out of $

classIs. I

6" ti
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Before a measure of completion could be developed, it was necessary

to operationalize the definition by assigning, clear meanings to the

words "begin" and "finish." 'In the community Colleges, more students

were listed on the offacial class rosters than -actually showed up at

the beginning of classes. -tiers appeared to he two.commou reasons for

thiS.' Some students enrolled, then their plans changed, and they di

not matriculate. .Some. students enrolled in more classes than.they'in-

tended to take in order to kesp.theii options open. It was therefore

clear that official clasSrosters could not be used alone to determine

whether or not a student had begun a co

closely with participating instructors

tion accurately. Pretests were admin

during the first or, second week

rse. It was necessary tcc work

in order to*obtain this informs-

tared to participating classes.

before instructors began

utilizing-the PLATO System. Students who took the pretest were clearly
,

prisent in the class. Due to'the voluntary nature of the participation,

however,, and theAttendance
4

rates in the colleges, the evaluators were
`'...4i4--

concerned about students who ,might been missed ittthe Oetesting.

A list Of he4Students tested In each class was ,sent toeach.partici-

patinkinstructor for reriew. Instruceirs were asked to.add names of

students,who were members Of the class and did not, take the pretest.

The results for both PLATO and non-PLATO classes were similar. On the

average, two students were added.to:class lists. However, instructors

did not always identify those students who had entered the class later

-inIthi semester, and some instructors dietiot return the class lists.

Thi number ofstudenis who took'the'pretesi Wee judged,to be the beit
-

. measure for the *purposes-of'the evaluation of the number Of students
- i

,- , who "began" the course in a specific cliffs..

w

. 7.; .-

Met instructors Used,the posttests as part, ot their. own testing
,

. program. A,review of the final grade lists shoWed thaefew students,
,

' '.
,----A-who did-not take-the posttest received_ passing grades. In conferring

with inStructors, it was dibcOvered,tbat a_few students hid been excused

from the_final examinations.. There were some students wbotook the
._--

poattest-andZieeived failing grades. There were alsp some students
. -

who toOk'the pretest add posttest and Were listed as withdrawals on
4. (-

6o
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'

"the' -final grade rosters. In it least one college;.students were

,Lallowedto Withdraw at the end of the course if they suspected they

would receive a failing-grade. Unfortunately; the data is not stif=

ficiently detailed to pIrmit a distinction'between students who did
,

not take the posttest and withdr& at the end, of, the course .and students

who withdrew before,the end of the course. Therefore, after examining
,.

. the possible data sOurce'si.flie following definition of completioi was
, . .

,

used in fhe evaluation: a student is considered as "completing the,
.

4.` , i
...

course in. a specific class" if the stud nt took the pretest and subseT

quently"took the posttest in that class The completion rate for a
, 7 ' .

i --'

- A ,class was the percentage of those students Who
,\'

fter having taken the

pretest in a class subsequently took the posttes in that fame class.
.

-.,...,

4; '4,2 Description of the data
ast

t
,

ii
. For each of the students:pretested --

V

in,,the Fall 1975 a semester _or-
u- , - , .

the Spring 1976 semester, three basic items of data\were available:
--

the student's pretest score, treatment status (PLATO or non-PLATO),
.

!

.

(completedand completion status o or attrited).:' Student pretest scores

Fwere considered a part of the data base in order tu take into account

I, the following two 'hypotheses:,...(a) completion is dependent on, student

C

a6tIity-and differenceg-in completion ;between _PLATO and non-PLATO groups

,

. .

may result from corresponding differehces in student ability,
I

and
1

-. ..%
1

(b) there is an, interaction between PLATO ana74student aiAlity,resulting
! . t

in differential attrition inothe treatment and Controll'conditions.

Although the analyses showed that the second hyipthesiscould'be
,

rejeCied,,the f.rst could not. In some courses, completion was sig-

nificantly,dependentowstudentability. Therefore, it was necessary
. ,

to,deteimine the effect of PLATO. on student attrition with initial

ability taken,into consideration. As a result of the dependence of

completion oh-a6ility, and the necessary colitequence that pretest scores

't,"be" EBE-sidered an essential pa
.

t of the data base, the analyses must be

--performed'separately for stude ts taking Common pretests. In addition,

preliminary analyses indicated that the dependence of completion on

ability differed even in courses with common pretests. Therefore, thp-
\

O



data base coulibe mostia propriately conSidered in terms of the 19

,basic populations shown In Table 3,1:1 foil' the Fall 1975 semester and

the 13 basic-PopUiations\ hown'in Table'1.1.2 for the, Spring 1976
,

semester.'

1. 1
To summarize, the data for the study -of attrition consisted of 32

... , f
sets of data. as illustrat d\ir(Table 4.2.1.., "Th numbers listed arg

i ;,e..' .

the numbers, of Student's p etested in each of th populations. ''

Table 4.2,1

Data Base pr The.Study of Comp tion
1

A. Fall 1975 Semester

-L-College College II
-P P NP

Business'101 23

Biology 101, 111: '224

Biology 102,.112 80

CheMistry 101, 121 33

Chemistry 201 ,

English 100 81

_English-101-- --70

30 -'1, 23 17

101 46 45

78

31 78 57

58 9

126 102 122

Math'111 49 62

. B. Spfing 1976 Semester

Business 101 24

Biology *.11 95

Biology 62, 112 58

Cheml'str 121

English 100 74

English 101 123

\ , Math 111 45 /

P = PLATO ,

NP = Non :-PLATO ,

olle e. College IV
P P NPNP

-m--

-141 89

.125 85,

67 40 66 67

115' '47 46

32 7 64
65

55 '122 33. 23

46 22

72 .24 19

65 43 53 18 19

54-

70



-61-i

4.3 Analysis of t e data
. .

The basic analysis strategy is similar to that explained in section

'3;3 for achievement. The sparameter of a mathematical model are esti

mated and differences between estimates for the treatment and control

'groups are tested for significance. Because students cannot be in both

theT and C conditions, the notion of covariate, is used to define

"similar" students in the T and C conditions. The primary population

is the set of students-in a class who take the pretest:

The dependent variable Y is definedsaa follows:

1 if student i is pretested and posttested.
Y, =

I- 0 if student i is pretested but not postt,sted.

The covariate X is the student's score on the pretest. The dependent'

variable Y and the covariate X are regarded as having a joint probability

-distribution over the population P, ancrthis distribution depends on

whether students are in the T (PLATO) or C (non-PLATO) condition., The

average value of Y for students from P with covariateX-=-x--who

the treatment. -is- define

p
T
(x) = E

P
(YIX = x,T).*

Thisfunction can be interpreted as the probability that a student with

a given pretest score of x in the PLATO condition completes the course.

Similarly, theaverage value of Y for students from P with covariate ,

X = x who receive\ the C condition is denoted by

p (x) = E
p

= x,C).

The functions p (x) and p
C
(x) are sametimes'called the response, functions.

Since they represent the average values of Y in the two conditions (T and .

C) for subjects from P with identical covariate values x, their difference

TOO.= pT(x) -:pc3(x) .

is the average difference in the value of Y for "identical" subjects.

The expressionr(x) is the "treatment effect at x." If r(x) is averaged

over the population P, then the "treatment effect in the population P"

is denoted by

T
P

= E
P
(r(X)).

71
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The purpose of the analysiS is to estimate for each population P.
,

\

. If the estimate of Tv is '.denoted by Tr, then Tp will have a distribution
v.

with standard error a" . The estimate of this standard error will be
T "

" "

denoted by a" . For each population, the analysis, gives T
P

and a" .
_

.T
P .

T
P

Although the dependent variable Y is the same in all curses and
,

colleges, thecovariate X '(pretest) is different in most courses.

Therefore, the analyses were carried out separately by course within

.college for each college, thus resulting in estimate's of and ap

forthe 19 basic populations in the Fall 1975 semester and for.the

13 basic populations in theSpring 1976'semester.

4

spillayses-vere-darried out by fitting the following simpli-

41ed forms of the response functions to the data for each relevant

population:

p
T
(X) =b0+b1X+e

p (X) = t0 + b
1,

X's

These simplified forms assume that'ihe slopes on X (pretest scores) are

the same in the T and C groups This hypothesis will be tested. If it

is not justified, then more complicated forms of the response functions

will be examined: .If the assumption is justified, then e is identical

to the previously defined treatment effect (pT(X) - pc(X)). This pair '

of response functions will be estimated by regressing the dependent

variable Y on the independent variables X (pretest scores),and PLATO,

. (where

1 if the student is in T.
PLATO =

0 if the student is in'C. v)

If the simple model can be justified, thentthe estimated treatment

effect
,

^
T = E (p

T C
(X ) p °(X ).)

is, simply e and is given directly from the regression analysis, In

-addition, a^ = a", and a" is given directly from the regression analysis.
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----- In order to verify equal slopes in the treatment and con trol-con-

ditions, a pretest-by PLATO_term was introduced in each regression for -

the 32 populations. This preliiinary analysis showed no aigniflpant--
/

interactions between PLATO and student ability. The simplified model

of the response function thus appeared to be justified. However, the

'dependence of completion on ability was significant in a number of the .

populations. In such cases, the ooefficient of.the PLATO term represents

'an adjusted difference in attrition rates between PLATO and non-PLATO

a measure of difference

es. When the dependence of completionon ability -not-slg-

nificant, the simple diffe ce-b een completion rates.in the PLATO

and -non PLATOPIATO classes isms equally plausible

-

k

in completion as the coefficient of the PLATO term in the regression.

4.4 Results of the analysis

In Table 4.4.1, the regre ssion coefficients for the pretest and

PLATO terms are given with corresponding t-statistics for each. Before

considering the size of the PLATO effect in each population, it is use-

ful tooexamine the directions of the coefficients. Note that 23 of

the 32 pretest coefficients are positive. This,is relatively conclusive'

evidence that"completion is positively related to initial student

ability, an expected findipg. In ten populations, this result is

significant at the .05 level (t 1.96). Actually, assuming that we

ha: good reason to believe that the direction was positive to" start'

with (which we did), we can use a one-tailed test and a t-value

greater than 1.70 as denoting a significant result. The value t .3 1.70

is the limiting value of t for .1 .05 with 30 degrees of freedom.
.

This would be a conservative estimate given that our populations are

relatively large. This does not change the result appreciatively, but

it provides a context for examining the PLATO effects.

We had no-reason to believe that PLATO would effect student t.

attrition in a given direction, positively or negatively. Therefore,

a two-tailed test can Be used when examining the_PLATO effects.

In the 32 populationi, the direction of the estbzated PLATO effect

'is divided about evenly in the positive and negative directions

f-
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Table 4.4.1

Completion Analysis

Fall 1975 Semester

Course

Pretest
College

1
(c)

Accounting 101

,Biology 101

Biology 102

Biology '111

BiOlogy 112

Chemistry 101

Cheiistry 121

Chemistry 201

English 100

English 101

Mathematics 111

53 .0016- (0.12

4

III' 230

II 91

III 210

I 325

I 158

IV 133

I . 64

II 135

III 107

II 67

I 158

III 175.

I 196

II. 224'

III 162

IV_ 74

I 111

.B.- Spring 1976 Semester

Accounting 101 I

III
Biology 102 II

III

Biology 111

Biology 112

Chemistry 121

English 100 I

English 101

II

III

Mathematics 111 I

56

137

55

72

160

113

68

146

43

188

96

37

99

PLATO,
(t)

-6847AE2MX_____L

.0246

.0272

.0180.

(1.60),

(4.06)

(2.44)

-.0599 (-O. 0)

.0482 /A .71)

-.0142/(-0.14)

.0149 (2.0?) -.010 (-0.15)

.0004 (0.10) .0327 (0.56)

.0186 (2.36) .4023 (5.59)

.0201 (2.59) .0025 (0.03)

.0505 (2.33) -.1552 (-1.26)

.0126- (1.38) .0659 (0.74)

r.0030 (-0.28) -.0810 (-0.82)

.0191 (1:80): .0312 (0.19)

-.0012 (-0.22) .0992 (1.25)

.0046 (0.90 -.0451 '(-0.60)

.0022 (0.45) .0282 (0.38)

.0029 (0.66) .1435+ (2.19)

.0033 (0.60) .1696 (2.01)

-.0039 (-0.67) -.0100 (-0.15)C

.0119 (2.57) -.1496 (-1.59)

4

0036 (0.28) .0137 (0.11)

.0215 (2.50) -.0946 (-1.18)

.0395 (3.33) -.1401 (-1.24)

.0036 (0.31) .0405. (0.32)

-.0053 (-0.83) .1984 (2.58)

-.0070 (-0.66) .2029 (2.39)

.0057
tr

(0.36) -.0196

-.0933

(-0.14)

.0020 (0.35) (1.12)

-.0016 (-0.15) .1021 (0.65)

-.0007 (-0.15) ' -.0302 (-0.44)

.0060 (0.93) .0066 (0.06)

-.0142 (-0.90) -.2329 (-1.35)

.0142 (2.56) .146A (1.48)"

7i
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with 14 estimates in the negative direction and 18 in the

direction. For 30 demeesof-freedom-rt e limiting value of t at the

-lext-erif12.7147; a two - tailed, test. Using this value ai an

estimate of significant effects, 5 of the estimate.] PLATO effects

are,significant, 4 in the positive direction and one in the negative

direction. This is a greatenumher of significanc,effecis-than

we would eiffett by-chanbe so these'significant estimates are worth

examining in greater detail.

negative effect bccurred in Accounting 101 at College I..

In this population there were only two classes, each with:a different

' instructor (Al and A2 in the basic design-in-Table 3.1.1). Therefore,

there is a complete confounding between PLATO and instructor effects.

The dependence of completion on ability in this case isnegligible,

So the simple clais completion rates can be examined without taking

ability into account. The completion, rate in'instructorAl's class

was\56.5% and that in AZ's class was 83.3%. Note that in the case of

noependence on ability, the coefficient of the PLATO term (-.268)

is simply the differtnce in completion rates '(-26.8%). In
/
the Spring

1976 Semester,,these same two instructors (Al and A2) participated in

the evaluation again. The.completion rates of both instructors de-

creased .and differed by only IL Thus ,the Fall result was not

replicated.

The reaulti.n.Biology 112 in the Fall 1975 semester can be

plausibly accounted for by.an instructor effect. Referring to the
,,--

basid designs in Tables 3.1.1 and 3.1.2, Biology 112 corresponds to

course B,in College. There were no identical instructors across

conditions in this population. Therefore, the estimated effect cannot

be verified with ,instructor effects controlled. The effect can,be

\accounted for by the effect of instructor B4 on completion. In the

Spring 1976 semester, this.result was replicated, but with th same

instructor (E4)(E4) in the control condition. It seems reasonable, in the .'

light of the results in the other populations, to consider this result
,

as an instructor effects This 'result actually.illustrates the power of
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the evaluation design. If instructors had not been matched in, large

part, it is likely that,results_would have been much more'mixed due

to differing instructor-effects.
-q.

The significant effect in English 101 at College II disappeared

when the regrestion was rerun for identical instructors only. The

t-value decreased _from 2.19 t4 1.65. This effect can therefore be

attributed to differing effects-of instructors who were not identical

across the treatment-and-confrol-conditions.

The PLATO effect in English 101 at College III in the-Fall 1975

semester was marginallY'significant (t = 2.01).- This effect remained

significant (t = 2.36) when the regrestioti was rerun for identicalin-
,

structors only. It was alio.replicated,for each identical instructor

(41 and M2) separately. This effect Can be plausibly attributed to

PLATO. However, it is the only aignificant.effectthat cannot be.ex-

Plained apart from PLATO. Furthermore,-ii was not replicated in the

Spring semester with one of the same instructors_, 'There,-
O

fore, the effect in the Fali-semester Represents one positive and

significant effect in 32 investigations and can be reasonably considered -

'a chance occurrence.

=

4.5 Summary

The results of the'study.Of attrition show thatPLATO had no

consistent effects on student attrition. There were also no significant

inconsistent effects that might be explained in terms of differences-

in the treatment condition. Significant dEfects
,

that were found

were plausibly explained in terms of instructor differences or chance

Occurrences. Therefore, based on this particular evaluation, the

PLATO'system had no significant impact on student attrition.
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Chapter 5

-Student 'Achievement

The in5act of the PLATO system on student achievement was evalu-

ated by implementing the basic evaluation designs given in Tables 3.1.1

3.1.2. The validity of the evaluation presumes valid assessment
t

instruments, a valid design, and a valid analysis strategy: Because

these three components are so essential toga valid evaluation, they

are discussed separately before the data are described in section 5.2.

5.1 Vaiditrof-the-evaluatiee---

Assessment instruments. Instructors fromthe variouiiajia-
. ii

areas participated in fashioning the pretests to assess student_po-,

-,...ential for success in the respective courses.- IteMs were selected

from existing ETStests. In biology, separate pretests were developed
__.---- ,. .

for two levels of biology courses. IA chemistrY, a portion of the

iretest included items onthematical skills because instructors con-

sidered such knowledge on the part of students important for success
-

in their chemistry courses. In mathematics, a two part,test was de-

veloped aimed at-assessing arithmetic skills separately from algebraic

skills and knowledge of inequalities. The subtests were differentially

important in predicting success as was shown in the subsequent'analysis.

In Engliah, a writing sample which added to the predictive powir of

the pretest was. included: The pretests were field tested in the
4

1974-75 academic year and revised to insure sufficient time for

administration-and adequate reliability.

The posttests were designed in accordanciwith,curriculum outlines

in each subject area-in each college. Instructorsparticipated sig-
.

nificantly in fashioning the overall specificationaind in selecting the

specific items. Content validity necessitated°the development of

separate tests for most courses even within the same\subject areas.

,__These posttests were field tested in the 1974-75 academic year and re-

vised to insure sufficient time for testing and adequate reliability.

It was expectel that instructors would use the posttests as final'

examinations. A form of criterion validity for the iostteats was,"t
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determined' by comparing student posttestscores.with,finsl_grades._-_

Itwas not expected that student grades would be entirely determined

bypoittest scores, but it was expected that posttest scores would

be partiallf`reflected in,student grades. Student gritdes were

.obtairled for:approximately 91Dt of thestudentp participating in the

evaluation. Within. each class for which grades were obtained, the

correlation of grades with posttest score3.was determined. In Ta ble

5.1.1, the average within class correlations ,are given for the treatment__
;

and control groups for most of the populations-in the study.;- In
$

che- mistry, posttests were administered only in College IV., In other

chemistry courses, several topical tests were'given at intervals'Ouring-

the course. Validity coefficients were not determined for e-.ase courses.

/n general, these coefficients show clearly that poiffeat'scores--------

- I

were "reflected in student grades. A few coefficients are"small and

indicate tha't caution should be exercised in interpreting effects in

the analysis. There is one.surprising negative coefficient (Spring

1976, English 100,-CollegesIII). By referring .to the basic design, it

can be. seen -that this coefficient correspondi to 'One teacher in the

control condition- A check of the raw data shows that the student:mho

scored highest on the posttest received a failing grhde in thacourse.

Only nine students received both grades and posttest scores. Evidently,

this instructordid not base grades primarily on student posttest

scores. Since the same teacher taught-the PLATO.,,section irrthat popu-

lation, it is apparent that other var iables wei.e at work here and'

caution is Indicated in interpreting the analysis. In general, the

validity of the assessment instruments appeared to be stronggiven the

number of different instructors, courses, and colleges targeted in the

study.

Design. The evaluation design was basically a combination of

"nonequivalent control group designs." The major threats to validity

arising from the design were (1) dissimilar treatment and control groups.

(on the pretest); and (2),interaction of the treatment with other"

experimental variables. It is clear that treatment,was totally con-

founded with instructors in some cases.
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Table 5.1.1

Validity Coefficients

A. Fall 1975 .Semester

Course College' _PLATO-- Non-PLATO

C

Validity Coefficient

Accounting 101 I .78

".78

-III .85

Biology 101,_111 I _'.67 -=-

II .81.

. Biology-102, 112 I
/

.49

, III. .41

Chemistry 101. IV .79

-English 100 I .44

-III .52

English 101 --_-_I__ __ .63--_

II .49

III -:56 0

,.Math 111 I' '.81 '

,-,- i--

B. Spring 1976 Semester

, . Accounting 101 I .77
. , \

'III .83

Biology 101, 111 I ..i. .53

Biology 102, 112 I , .78

:II .90
,

III .28

English .100 . I _ .69

III .62

,Englit 1
;,01I ,bi. . 65

.
.....

_II .52

rii .76

Math 111 , I .83

a

.89

.72

.65

.75

.43-

.48

.f4

.46

.60

.55

.62

.63.

.70

.

.46

.93

.52

_____-18-

.70.

.24

.44

-.77

.43 '

.74

.22

.85

79

A
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When instructors were totally diffiient in treatment and control
4

colitions, it was not-possible!to-distinguish treatment effects from
_

inst ct.Jr effects. However, there were many instructors and orily one

area eat. Therefore,, if the treatment effect gas, replicated across
,.

many roups-of instructors, the effect could reasonably be attributed
. .- . ______

Ato the treatment. -In-addition, the design included many cases in which

the
. .....

the ins iuctoks, or a subsee of the-instructors, were,tidentiCal across
A A

tteatme t and control conditions. ThisHlyoked" nature -of the design
,

-:=-permitte 4 effects, when to be confirmed,fdr more appropriately

matched i structors.

Analysis. N The basic model and analysis strategy was described in
, .

section 3.3 The general approach was to fit a_pair of parallel're-
.

sponse func ons to the data. 'If linear response functions ptovided an

adequate fit\ to the data, the analysis was somewhat simplified. HoWever,

if non-linear response functions, were. indicated by the data, the analysis
---

qtrategy prow ded an estimate of
.,-

the treatment effect based on the non- .

i linear finifio s. If the data indicated the ne4d;for non-parallel

response 'functions in the ,treatment and control ;conditions, _the - analysis

strategy used nc6-parallel response fur tions to estimate the treatment

effect. In such cases, the analysis strategy provided information about

the, reason for,tfie non-parallelism.

In general, the basic model and the analysis strategy were'suf-
, .

ficiently'flexibleto.accomodate the data collected.. The predictive
t..

validity of the model employed in eac analysis is indicated in the

lUry tables. The dependence of esttest,scores on pretest scores
.

waalgenerally verified in every-application. The dependence of posttest
. ,,, 4 ,. I.
sclies on other variables (especially on the treatment) varied from

, poi to:population.

80'
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The basic achievement data consisted of,titdent tcoreson'pretests.

topical tests, and posttests in the 32 populations shown in,the'basic

evaluation designs in Tables 3.1.1 and 3.1..2.* In each population,
. . ,

students were divided into three groups: (a)-thOse Who were 'pretested
, _ ,

only, (b) those mho werepretested_and-posttested, and (6) thoseWho
.

.

Were posttested only. SOmmary descriptive statistics are given in.
.

I

Tables 5.2.1a75.241j in the appe for each population.
. .-, . -. .

i

As an illustratiod of the Iummary dAta available for each *Tuls-
a , .1
tian,,the,summary statistics for'Accounting 101 at College I are 'given

.. ,
. , , ,

in Table 5.2.1 in this section. For atudents who took only the pretest-
. '

.-

or only the posttest, tne corresponding- pretest Or posttest data are
-, - .... *- .0

given. For students who took both pretest and,posttes the pretest
0 . 4. , . ,

datare listed first followed by the posttest data. For example,
.. ty

I -

in,the summary data for all classes listed toward-the bottom of ',
1

Table 5.2.1, the first row (Pre only) gives the summary pretest
1

statistics for 15 students who took only theopretest, the second row

(Pre & Pos) gives the pretest statistics for 38 students who took

both'the pretest and posttest, the ihird low 112ps & Pre) gives the I

\
. .

,

-posttest-statistics for the same 38 studenti described, n the second_
\'

____

row
,
and the fourth row (Pos only) gives-the-posttest statistics for

1

those students wko took the posttest'only.
. . '- , . t

.

,In addition to the means and standard deviations,. the table tlso
,

; .s.

lists the lowest and highest, scores Obtained on the pretest and posttest.

by the group.. of students being deper4bed. The highest possible pretest
. , ,'

a:;ore'was 40, and the highest possible posttest score was ,5'4 (Cf
...

-,Table 3.2.1). Thxanges of scores indicate that neither ceiling,nor
/./

flOor effects-were present. The mean scores indiCatethat both tests

were at about the medium difficulty leve for theffriUnients-:--The---_____-
.i,

treatment and control group means diff ed by about a tenth of a

,

standard deviation. Students who droppV outtof both-groups were

similar. The standard deviation can be sed to assess the,magnitude

of the estimated effect. thia=popul tion, the datein Table 5.4.1

indicate_an estimated effeCt of 2.86 units which is about a.third of

a standard devIation'on the posttest.
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only

All Non- .

PLATO
Classes

r only
. .0

Pre & Pos
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T
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T4ble 5.2.1

pretest awl Posttest Summary Data: Fall-1975
Account 'ng 191, College

Sum-Squared

. .

10. 23&00 5440.00

:13 -'' 308.00_ 7642.00

13 354.00 \ ...-1(:0562.00'
, .

3 63.090 1709.00.

Mean .VAR 0 cSD (N)
4 ,

23.00 15.00, 3..87
\ s

23.-69. 26.52 . 515

27.23. 70.95- 8.42

21.00 128.67 11.34

NI & Pre\

Po' only

'Classes

Pr only

& Pos

.Pos & Pre

Pos only

I

°

SD. (N-1) ,Low High
. ,

ti... \
y ° I

.

4:08

5.36.

8.77.

13.89

17.00

13..00

11.00

12.00

32'.00

32.00

42.00

37.00

' 1

P5 118.00 ? 2840.00 23.60 11.04 _3.32 3.71,
'... t

5:27

19.00 29.00

25 578.00 14030.00, 23.12' 26.67 5.16 14.00 -33.00
\

25 596.00 15630.001 23.84 56.85 7.54 7.70 9.00 35:00

'3 51.00 939.00 17.00 1°,24.00 4.90 6.00 11.00 23.00

15, 348.00 8280.00

38 886.00 21672.00

38 950.00 26192.00

6 114:00 2648.00

1

.60

23.20

_23.32

25.00

19.00

13.76

26.69

64.26

3.71

5..17

8.02

8.96

3.84

1"5:24

8.12
jai

9.82

1 -.--

17.00

13.00

9.00

11.-00

32.00

33.00

42.00

37.00 s
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The summary statistics fbr the other 31 populations (Tables 5.2.1a-5.2.1j

in the appendix) are similar. The registration procedure-in the colleges
4 4'

resulted in the'placetent of similar - students in the treatment and con--

trol conditions within courses in the,eyaluation.

5.3 Analysis of 'the data 1

To summarize
t

th analysis strategy, the dependent variable (posttest

score) was regressed on the independent variablesr-pretest scores, a

PLATO indicator variable, instructor and college variables when appro-

priate, squares of pretest scores to check for non - linearity, and products

of independent variables to check for interactions and non-parallelism.
.

for each'anslysis, the treatment effect (r), a measure of the significance

of the treatment effect (t - statistic), and a measure of the predidtttre, °

2 _

porar of the model (R - multiple correlation squared), are reported.. .

If the regression indicated the'need for a more ddiplidated model, the

2
necessary adjustment was made and the adjusted T and R- comOUtedt

In general, fitting a more complicated model,incteased the predictive

power but changed the estimated treatment effect only slightlY.

Before preenting the summary of estimated- treatment effects for

the populations in the study, one application of the analysis strategy

will be presented in detail to illustrate the method.
-

In Accounting 101 at Colldge III, seven classes participated in

the evaluation, four were treatment classei and three were control

classes. One instructor (C1) taught both a PLATO and a non-PLATO

class. One instructor (C2) tight three_PLATO-classes. Two instructors

(C3 and C4)_taught-nbh=PUTO classes. Data were collected on 148 students.--
Within each of the_tWo conditions, treatment and control, a'student can

be identified by a three component vector (Yi, Xi, C4) were

Y
i

= posttest score

X
i

pretest score'

1 if the student is taught by, instrUctor*C1

0 if the student,is not taught by instructor C

e

8q
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In the entire population, a student can be identified by a four compqnent

vector (Zi, Xi, Ci, PLATO) where

PLATO 1 if'student i is in aPLATO class
0 if student i is in d non-PLATO class.

A. response function- of 'the form \

:Y = b0 + b (X) ,-I-15 (C) + b(PLATO)
i

. i
.

is fit to these data by _regressing Y,On C, and PLATO. -In order to
,

check for ndn-linearity, X
2

(pretest squared) is introduced into the

regression to cletdrmine whether, it` significantly increases the pre-

dictive power of the model. In addition, non-parallelism is checked by

intr/ Oducing- the interaction terms "PLATO"-x pretest" and "PLATO x in-4
structOr" into the,iegression. If any.of'these tdrms appear to signif-

0

,icantly increase the predictive power (c..?.. 2.00) of the model, they are

.introduced into the regression and separate response functions are de-
-Xermined. ,The results of theanalysis, shownlin,Table 5.3.1, indicate

that

Y = + 1.30 X + 2:22 PLATO + 1.05 C

provides a reasonable fit to the observed data: For students in the

PLATO group,

'Y =--6.7P+ 1.30 X + 1.05 C + 2.22;

for students in the honLPLATO group

T= -6.70 + 1.30X+ 1.05 q,

and the coefficient of the PLATO term is the estimated PLATO effect
a, = '2.22). This means that students in the. PLATO group scored about

two items higher than students in the non-PLATO group on this 54 item

posttest.

5.4 Results of the analyses

In order to interpret the results of She.analyses, it is necessary

to understand the basic purpcse_of the evaluation design. We are try:-

ing to find evidence Of the impact of the PLATO computer-based educa-

tion system on student achievement by comparing students who use the'

system wish students who do riot use the system. In the ideal situation,

the Comparison would be based on a well controlled experiment in which

all variables, except the variable of interest, in this case use of the

85'
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Accounting 131 Pretest
Introductory Accounting (192)

The

tiL-

Table 5.3.1

Regression Analysis

dependent:qarfab1e is post,,the multiple correlation is 0.6129, the standard error of estimate = 7.3046.

:Total About Origin

Under NullHmthesis

Due .to Hypothesis :

Error

Sum of Squares

187429.0000

12305.4797

4622.0709

7683.4089

Proportion of Squares

1.pnn

0.3756 '

0.6244

N.D.F. Mean Square F Ratio Probability of Larger F

148.

147.

3. 1540.6903 . '28.8751

144. 53.3570

0.0000

Concomitant Variables

Standard
Rag. Weight

Regression
Weights

Standard
Error of Wt.

T Statistics
With 144.D.F.

'Contribution
To R-Sq.

Measure of
Collinearity

'Pseudo -6.6973 . 4.8119 0.9844

Independent Variables
Pie 0.6415 1.2982 0.1455 8.9200 -0.3450, 0.1615
PLATO 0.1194 2.2174 1.3343 .1.6618. -0.0120 0.1600
Instructor 0.0510 1.0547 1.3810 0.7638 -0.0025 0,0259

.Other Variables NOW 143.D.F.

Pre-PLATO" -0.4461 -0.2791 0.2950 -0.9461. 0.0039 0.9805
- Pre-Inptructor 0.1623 0.1054 0.3085 0.3415 0.0005 0.9807

PLATO ,Instructor M0721 1.9655 2.7627 0.7115 0.0022 0.5764
Pre 2, -0.1600 -0.0056 0.0235 " -0.2362 0.0002 0.990
Pre-PLATO Instr. 0.0550 0.0495 0.0908 . 0.5452 0.0013' 0.5719

Cif



PLATO system,,-woulebe held,constant. Such a well controlled' study
was neither desirable,nor feasible in this evaluation. The freedom

)

allowed to instructors in implementing.tne PLATO system resulted in

considerable variation in content presented, mode of presentation,

extent of usage; and a host of other Variables.' Insaddition, the

.nature of the instructio provided in.the control or comparison classes ,

was not controlled or even sealed in detail. Given this situation,

how can any results be interpretable? In a real-world evaluation,

where extraneous variables cannot be controlled without doing consider-

ahle violence to the very

information can be gained

context" -that is of interest, interpretable

by-considering the variable of interest (in

system) in a variety of situations in which

------ntWeies can be considered somewhat randomly distributed or, at

this case, nseofthe-P-LATO--

,least, balanced across the various situations.

. .

. In the-design implemented in this evaluation, the effect of PLATO,
.

. is estimated in a number of colleges,, across a number of different

subject areas, across a large number of instructors, and across the

variety of ways in which instructors implemented the system.

Although it is true that any single estimated effect needs to be

interpreted in view of the uncontrolled variables in that particular
a

situation,. the overall design 'provids a reasonable, and quite

powerful, opportunity flor detecting helpful or harmful effects because

the only common difference between 'the treatment and control conditions

across the many populationb studied is use or non-use of the PLATO

system.. Therefore, the most interpretable result will be that based

on the evaluation viewed as a whole.

then,.(ince:the overall result is interpreted, it, is reasonable to

examine specific populations in which the results of the analysis indi-

cate distinctive effeCts. However, Ole study of specific estimated

effects must be carried out with other uneontr011ed variables taken

intd corisideration.,6 The responsibility of the evaluators is not

simply fulfilled by ignoring extraneous_variables. Even in real--; .

.

_world experidepts, it, is possible'to prakide some ,control over

8o
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extraneous variables in order to insure that information will be as

interpretzble as possible. Therefore, in this evaluation, an attempt

was made to gain at least solve control over instructor variables by

requesting many. instructors to teach both PLATO and non - PLATO' sections

of the Same course. In the view-of the evaluation staff, the instructor

is the most important variable in the study of student achievement.

When different,instructors are present in the treatment and control

conditions of an experiment, it is very,difficult, if not impossible,

to unconfound the effects due to instructors and the effects due to the

treatment. . Therefore, the opportunity provided in this evaluation

design for validating effects with instructor effeCts controlled at

least partially is considered an_important strength of the design.

In the discussion of the results to follow, it will be shown that

the overall effect of PLATO on student achieVement is neither. harmful

nor helpful. In the technical sense, the overall results do not provide

sufficient evidence for rejecting the null hypothesis of adifference

in achievement between..the PLATO and non-PLATO students. It is, of

course, not possible to prove the null hypothesis. But; if the opportunity

to produce results 'was a fair one, and if the assessment of results was

valid, then this finding of no difference in the overall evaluation is

conclusive within the context of the implementation a d demonstration.

'In the case of effects examines in specific popu ationb, It is

necessary to .ake into consideration extraneoub varia les and alternative

plausible hypotheses in interpreting the results,. n 'the effect in

a specific population can be accounted for by instructor effects due to

different. instructors in the treatment and control conditions, we think

that this alternative hypothesis must be accepted r- the cause of the

effect it the absence of furtheeevidente of differences between the

groups.

Based on this context for interpreting results, the data and

analyseS provide quite useful information. The overall results are

presented in the next section follOwed by a discussion of effects in

specific populations and interaction-effects.

O
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Overall results; In Table 5.4.1, the estimated PLATO effect on

achievement is given for each population. In English,,the same pretests
.1

and posttests were administ ?red to all students. Preliminary analyse6

showed that the same mathematical_ model fit all of the Subpopulations

in English, and therefore students were pooled'across colleges iu esti-

mating the parameters of t.ln model. Thus the six English populations

in the Fa11\1975 semester aye been combined into one, resulting in 14

popuiatiOns of interest in the Fall 1975 semester. In the Spring 1976

semester, the_five English,gopuLations have been combined thus giving
.

nine populations of interest.' The summary data in chemistry are averages

over the topical tests given at intervals during the semester.:

The effects given in Table 5.4.1 are estimated effects using the

,general model with the Assumption thaelinear parallel response functions

for the PLATO and non-?LATO groups providea,teasonable fit to the

In-other words? all of the clata.are used to estaate,the parametersoi

the model without introdu...ing non-linear and interaction terms into the

model. In five specif4c populations,_ the intr.lduction of such, terms

into the model improved the fit of the model to the data significantly.'

with little or no impact on the estimated PLATO effect, These five, in-

stances dre treated within the context of the treatment of results for

specific populations.

Of-th;.: 23 estimated effects shown in Table 5.4.1, 11 were in the
.,

positive direttion and 12 in the negative direction. The estimated

effect size ranged from 0 to 3 1/2 units in both the positive ,Ind-nega-

:tive directions. The average number of_items on the posttests was

about 50 items, so we are not talking about substantial absolute effects
,- --

in any case.' Of. the 23 estimates, five were significant at p < 05.

Four of the sighificant effects were in the positive direction and one

,,was-in the negative direction. ,Of .the five significant effects, two'

occulted in-the first semester and three in the second semester. No

significant effects were replicated in- similar populations across semesters.

° Of the five significant effects, one cwas in a mathema ics course, me in

a chemistiy course, and three in three different bioloy courses.

90
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A.

B.

..

. Table 5.4.1

. .Achievement Analysis

4

Fall 1975 Semester

College 'n T iti R
2, .

38 2.86 (1.29) .399

II 27 -0.81 (-0.28) .347,

III 148 2.22 (1.66) .376

II
.

59 -1.12 (-0.58) .303

III.% .135 -1.82 (-1.82) .537

I 207 -1.61 (-1.57) .197

I' 96
.

1.06 .(0.97) .265

Chemistry 101 IV A
4te

01. ..0.01 (-0.21) .378'

Chemistry 121 I
.

42 -1.29 (-0.75) .230

II, 59 -1.56 ( -0.93) .198

III 68 2.50 , '(2.23)* .274

Chemistry 201 TI 54 1 84 (7.19) .321

English 100/101 All 415 .67 (1.42) .660

Mathematics 111 I 5b 3.91 (3.11)* .609

Spring 1976 Semester
//7- .

,

Accounting 101 I 0 14 . -3.25 (- L.15) .396

III -79O -1.04 (-0.57) .337

Biology 102 II / 40 0..79 (0.32) .192

III - 43 -3.49 (-2.49)* .60
4

Biology 111 I '104 '3.34 (3.03)* .320

/
s.

Biology 112 -0 I..
f
, 80 1.25 (2.84)* .351

Chemistry 121 . ItJ 43 -0_81 .(-0.81) .214

/
English 100/101 All 209 -1.20 ( -1.70) .637

/ .

.

Mathematics' 111 . 'I . .' 53 -2.13 C.4.79) .487

Accounting 101

Biology/ 101

Biology 102

Biology 111

Biology 112

* Significant at.p 4 .05.

'I

'0
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Because five significant effects are more than one would expect by

chance,Pthese five effects in spegifiC populations are considered in

greater detail in-the next section. However, based on the overall

results,, there was no evidence of a positive or negative impact

PLATO on studeneachievement across subjec; areas.

1.
--- .

.'

. Results in specific,Rwulations. It is tot unreasonable to.con. -'t .

sider the hypothesis that PLATO had a significant'impao* in some cases .
. , . .

even though the oyerall evaluation shows. no consistent impact across

subject areas and colleges. Perhaps, in some of the populations, the
. N

particular, mode of implementation maxihave been more appropriate than
APT

in other-populations. Thdre is ev:dence'tlishow that it four of the
..

five cases where significant differencetweenthe PLATO and non -PLATO .
4

V
grodp's were found, the effects can bp accounted fgr by'the alternative

II

-... . ,-

plausible hypothesis of the effectgOming due to different instructors'
,

....... ,

,
in the treatment and control conditions. . .. I

...

i

. NI'
. a ' i ., ,......

In two'cases, the yoked nature of
v
the4dedign provides the opportunity

for validating the estimated effeor on identical instructors across the

two conditions, It was shown iweaCtrof these cases iiipt the estimated

effect was decreased and no longer significant 4hen the analyses were
:

.

. - additional.----4 ses,
.*

performed using identical instrUctors,onTy1.a two-gda

there were'no identical instructors across thibcopditions, and ..,

the'treatment effect and the effect due different instructors are
. ,.

.

totally confounded; Therefore, it, is a defitiitive
. .

1.

interpretatibn of tpe rezulAs. In the.fif-h case, there was only one'
- .

participatitg instructor./... wholI taught both the PLATO and
.

non-PLATO students.'
i . .

Therefore, .he extraneou54variable of instructor effects was controlled

fork This fifth case was
b
examined more closely4for otheI plausible ','

. ,

explanations of the effect estimated. . .

In Table 5.4.1, it can beseeh that there was &;significant differ-

ence
/

ence 1,etween the PLATO and non-PLATO students 1.14 Chemistry 121 at

College III. 'The basic design (,Table 3.1.1) bh46ws that there were two
..;

participating friscructors 01 and U2) in thistoopulation. Insttuctor U
, \ ..

0 .
.., 4. .

1

o
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was identical across tie treatment and control conditions, and In-
/
tru 2 taught only PLATO students. When the data were analyzed

for Instr ctor U1 alone, the estimated ef:fect (r) was 1.84 with'F. t-

value of 1.38. This estimate was not significant, though'it was in .

4 ,

the same direction, and does lot effect the interpretation of the over-

all results. The:efore, the origina1, larger estimate of 2.50 can be

plausibly explained as the additional,effect due to Instructor1U2 who

taughr.cnly in the PLATO clidition:

Mathematics 111 a College I, there were three parti4pating

instructors (01, 02, and 03). 0n17 Initructor 01 taught 'both PLATO

and non-PLATO students; therefore is impossible to diatin,:nish the

impact of the treatment from the differential impacts of Inctluctors.
02 and-03.- However, it. is possible to validate-the effect using In-

.

structor 01 only which provides some control over instructor variables.

When the Slath were analyzed for Instructor 01 alon/e, the estimated

effect Was 1.97 with a coiresponding .t -value of 1.32. THe original,
. t. r

larger estimate can be. plaueiblyexplainPd as the additional effect
\

,

slue to the different impacts cf Instructors 02'and 03.- . I`

p

Thereforei-in -these two specific popui nt:ions,_we were not able ,

.J.

.-
. .

\ 4

to implement a design completely balanced across instructor variables.
,4.

..
.

, .

Significant diffeVences,..were found between the PLATO and non-PLATO
-7 .

'students, but these differences were no longer significant when the in-

structor variablestructor was controlled.. In
i
the light of_the many non-signifi=

. -

.* 4,

cant differences found, in the overall 'e-Aluationit seems plausible -8 9
.Ir

to account for the significant effects in termsiof differing instructor

1

, -, : OfeCtS rather than a treatment effect.

1'

\ .

,In the Spring 1976_,1 semester,_there were three significant/effects,

O

positive and one negative.. These correspond to populations.D, E,

'and 'G in Table 3.1.2. In populations D and E, instructors were completely

different in the two condaions. In population G, there was only, one

participating instructor'` across the treatment and controlconditions.

is, not possiblelo use the yoked nature-of the deiign to

va11 ate the estimated effects in these cases. However, it is pcfssible

to sh-d further Eitlfton these results...
4,

4

O
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Population D corresponds to Biology 111 at College I. There were

three instructors 05, 06, aid D8) in the treatment conditionand two

(DI and D9) in the control condition. This course included a laboratory

component, and instructors generally did not-teach more than one section

of the course. As`-a7Tesult, it was difficult to obtain iden_ioal Imstruc-
.

tors across the two conditions. However, io the Fall.semester, one

instructor did teach both PLATO and non-Plato students. With this teacher

matched across the two conditions, and a larger group of-participating
A '

instructors, a small negative difference between PLATO and non-PiATO.

students was found. In the!light of this-result, and in view-ef'the

overall effects, it is plauhibIe that the differences in the Spring were,

due to instructor differences rather.than to PLATO.

In Biology 112 at College I (population E), a second level labor4

atory course, instructor variables and treatment *are again totally '

confounded, and the result

in the Fall 1975 semester
0

is not conclusive. In a similar population

with different PLATO'inStructors but the same

non-PLATO-instructor, the effect, waS sm4iler but still positive. Inl
A ^

light of thoverall evaluTtion, it seems reasonable to attributethis

effect to instructOr_differences rather than to PLATO.

Finally, a SignifiOadt negative difference between t3LATO and non-

PLATO students' wasfound 1 Biology 102 in College IIII.n.the Sprint
%

semester._ _In this case, the treatment is not confounded with-instructor

'variables.; One instructor

other' things being equal, t

However, 411 other things

more experienced PLATO user

on the system. The evaluat
-

01) taught all students. Therefd`re,' all;

is effect can be attribitted to the treatment.

ere not equal. This instructor was one of the

and had developed a number of biology lessons

re worked cloiely with this-instructor-in

implementing the evaluation desigri and in fashioning the posttest for

that course. This instruct r informed the evaluators that rhe,PLATO

studenti...tiended to fall behind the non-PLATO students in completing the_

work of the coarse. As a resulWihis instructor did not use the pdst-
/

test significantly in determining student grades. Notice in Table 5.,1.1,
. ------, -...

.

that the validity coefficients using gr4des as criteria were only

ti-
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.28 and .24 in the Biology 202 course at College III, the lowest in the

I . entire evaluation. This is not to say that the posttests were not valid.

Therwere content valid based on the curriculum for the course: However,

it is likely that PLATO Students' not cover all of the material included

i

- .!,

in the posttest. Whether this was due to the PLATO materials, student

attendance, instructor direction, or SO e other variable, we do not know.

It was not possible to control all variables except exposure-tip the '

medium across th ',treatment and control conditions in this evaluation.

v
I

._
Howeer, this do significant negative result occurred in only

_

one
c 1

of 32 popmlatim studied and should be interpreted within that context.

To summarize, there were significant findings in five specific'

populations. Two of_tIese were reduced in magnitude and significance
, ,

when instructor variables were, controlled. Two others, both in the
.

,,positive direction, were totally confounded with instructor variables.
/ -

. In light of the overall findings, it seemed plausible to attrib

--these effects to instructor differences. One negative effect could

. not be accounted for in terms of instructor differences. It is likely
1

thatthis-estimate reflected s real difference between the PLATO and

nont-PLATO students in that population.I It was possible to explain this

difference 4 terms of less course Material being completed- by the

PLATO studei In,vieW of these findings, and the-lat,a numberof,..

non-significant findings it the overall evaluation, there as no com-

pelling evidence that PLATO igas.helpful or harmful to student achievement.

Interaction' effects. In;aeveloping the summarydaca 'given in

Table 5.4.1, literally hundreds of analyses were performed to verify'

the fit of the-general mathematical thodeleto'the data in each
.

population. -Scatter plots for all classes and the residuals for all.

students were examined to insure that the data could!he 'aggregated for

all students and classes in each population. /In general; a simplified

model fit the data well in-all cases. However, there were five in-
.

stances, one in accounting and four in biology;When the snalYIseL ,

A



-84--

indicated that a more complicated mathematical model did provide a

significantly better fit to the data. These five instances are con-

-sidered in greater-detail-imthis section.

Revising the model by adding interaction and non-linear terms

into the regression did not increase the power of the model-substantially.

Furthermore, the introduction of non-linear terms did not effect the

basic concept of parallel response functions which justified the use

of average effects in the summary data. 'In the case of interaction

effects, there was a concern that the summary effect (averaged across'

initial ability levels) may.have masked interesting effects at different

levels of initial ability.

In the five cases referred to abe4.two (Biology 102 at College

III in the Fa11,1975 semester and Biology 112 at College I in the Spring

1976 semester) involved the introduction of pretest-Squared terms into

the general mathematical model. The power of the fit (R2) was increased

from .537 to .552 and from .351 to :412 respectively. In both cases,

there was a negligible impact on the estimated PLATO effect. In the

Biology 102 population, the PLATO effect was increased from -1.82 to

-1.80 with no change in the significance of the effect. In Biology 112,

the estimated PLATO effect was decreased from 3.25 to 3.12 with no

change in the significance of the PLATO effect.

'There were three cases in which the analyses indicated a signifi-

cant aptitude x treatment interaction (Accounting 101 at College III

\in the Spring 1976 semester, Biology 102. at College II in the Spring

1976 Semester, and Biology 102.at College III in the Spring 1976

semester). None of these interactions was replicated across semesters.

Therefore, there was no strong evidence for differential' PLATO effects

on students with differing initial abilities. However, because

there is considerable interest in knowing as much as possible about

the impact of the PLATO system, and becaude even some evidence might

be- helpful in making.policy decisioim about future applications of

the PLATO system to students at differing__ levels of ability,-these'

96
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.three cases are presented in some detail. However, the evaluators are

concerned that this evidence be interpreted within the context of the

overall evaluation.

The three interaction terms indicated as significant in the analyses

were all in -.the positive direction. This means that the slope of the

response function for PLATO students was more positive 'than that of the

response function for non-PLATO students. The general response function

for each of the three populations is given by the following equation:

f u (X) - b + b
1

(PRE) + e.
, - o

.-1

The response functions for the treatment and control groups are:

uT M. = bo + bl (PRE) + b2 (PLATO) + b.,
3

(PRE x PLATO)

u (X) = b
o
+ b

1
(PRE).

In the case of no interaction term, the estimated PLATO effect

E

uT (Xi? - un (Xi))

is simply e and is given directly from the regression analysis as b2, the

A

coefficient'of the PLATO term. When the more complicated model with

the interaction term is used,, the estimated PLATO-effect is itself a

function of the pretest. However, the best estimate-of the PLATO effect

is still the difference between the response functiona.averaged over

all values of X. When this was done, the estimated PLATO effects were

virtually unchanged. The power of the model was increased, significantly

but not substantially. In accounting, R
2
was increased from .337 to

.396; in Biology 102 at College II, R
2
was increased from .199 to .282;

and, in Biology 102 at College III, R
2
was increased from .600 to .660.

However, the question about whether this summary statistic, the average

PLATO effect, adequately capturei all of the information in the data

has not yet been answered. In order to provide information on this

question, each analysis is presented separately.

In Accounting 101, the best fit to,the data was given by the

following equation:

Y = 19.1890 + .5411 (PRE) - 32.3042.(pLATO) + 1.1201 (PRE x PLATO).

Therefore, the response functions in the two conditions do not have

equal-WO-76410d the-estimate of T is a-function_of_thgLREqPIt:,

T m -32.3042 + 1.1201 (PRE).
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The average PLATO effect using the more-complicated mathematical model

was decreased slightly from -1.04 to -1.07. In order to assess the

adequacy of this summary statistic, effects at -2, -1, 1, and 2 standard

deviations' from the mean:initial.abilities have been.estimated. These

estimates were -22.1, -6.18, 4.05, 9.16. It is clear from these esti-

mated -iffeCti-,--alid-fr-Oirthe-difference-in.the slopes of the given

equations, that the average effect given by the general model is an

oversimplification of the information contained in the data for this

population. Therefore, although it is fair to-say-that_PLATO_Iad_no

effect on the_average student in this population, there is evidence of

a negative effect on lower ability students and a positive effect on

higher ability students.

In Biology 102:at College II, the estimate,of T ialgiven by

T al -14.1441 + 1.0093 (PRE).

The estimated average PLATO effect was decreased slightly from .79

to .77 using the full model. However, it is clear from the equation

given above that the summary effect does not fully exhaust the inforia-

tion-in the data. Estimated effects at -2, -1, 1, and 2:standard

deviations from the mean'pretest score were -8.53, -3.88, 5.42, and 10.07

respectively. There is some. evidence in this population of a negatilie

effect on lower ability students and a positive effect on higher ability

students.

In Biology 102 at College III, the estimate of T is given,by the

following equation:

T gm -13.7503 + .7449 (PRE).

The average PLATO effect was increased from -3.49, to -2.65 by the appli-

cation of the full model to the data. Estimates of the PLATO effect

at,-2, -1, 1, and 2 standard deviations from the mean pretest score

were -10.48, -6.56, 1.27, and 5.18. Therefbre, in this population,

there was evidence that PLATO had a negative effect od lower ability

students and a positive effect on higher ability students. The average

effect did not provide an adequate summary of the infOrmation in the

data.

98
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To summarize this informatioa, significant interaction effects

occurred in three of 32 populations studied. In each case, a similar

population had been examined in the preceding semester. The

interaction effects were not replicated across semesters. However,

in each of the three cases, the aptitude-treatment interaction was

positive. Therefore, if PLATO does tend to have a different effect On

students at different ability levels, these three cases indicate a more

favorable effect on higher ability students than lower ability students.

We can provide more intonation on this hypothesis by eXimining

all Of the aptitude x treatment terms in the enalyses. jheseierms were

introduced into the final modelif the preliminary analyses indicated

a significant effect on the model. In the course of the analyses,

several dozen such terms were examined. In accounting and biology,,

there was simply one pretest score for each student. In English,

both,objective and essay pretest scores were examined. In chemistry,

a mathematics score and an aptitude score for chemistry were examined.

And,, in mathenatics, pretext scores in arithmetic skills and algebraic

Skills were examined separately. Furthermore, in chemistry, Some

25aeparate'topical tests'were'used as dependent variables.

action terms were examined for'Significant effects for each dependent\
44 4/ 4

variable. --On the whole, across all subjects, colleges, and semesters,

approximately 73 interaction terms were examined. Of these, 52 were

in chemistry and 21 were in the other four subject areas. Of the 52

examined in chemistry, 24 were in the positive direction and 28 were'in-

the negative direction. Within each course, almost exactly half. were

in the psitive direction and half werein the negative,direction, so

the overall summary is representative of the results in every course.

Of the remaining 21 terms examined, nine were in the positive direction

and 12 in the negative direction. Theie were well spread across subject

areas with three positive and two

and four negatiyein,biology, two

and four negative, bni very. close

in mathematics. Of the\73 terms examined, only three were significant

and were the basis for tiie preceding discussion.

negative in accounting, four positive

positive and twoLnegative,in English,

to zero (-.07, -.09, -.08, and -.17),
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This further discussion of interaction effects tends to put the

preceding discussion of a positive interaction in context. In the

overall analysis, there, is little evidence Of a significant aptitude x

'treatment interaction. What little evidence does exist is in the

positive direction with PLATO exhibiting a tendency to be more effective
,-

for high ability than low ability students in the areas of accounting

and biology.

5.5 Summary

Based on curriculum outlines in each targeted course, pretests

and posttests were developed for-assessing achievement and initial

aptitude in each population in -the evaluation. Subitantial instructor

.input into the construction of the tests was generated to insure con-
,

tent validity. A form of criterion validity was determined using

student' grades. Some instructors agreed to teach both PLATO and non-

PLATO sections of courses to provide some control over instructor

variables and a partially balanced' evaluation design. The designs given

in Tables 3.1.1 and 3.1.2 were implemented and'provided the basic data

for the analysis of achievement effects.

In.the overall evaluation, most of thestimated effects were.

non-significant with about half in the positive direction and half in

the negative direction,. There were some significant effects in specific

populations, but these could generally be explained in terms of the

effects of different instructors in the treatment and control conditions.

In one case, a negative treatment effect could not be so explained and

seemed rather to be due to the PLATO students proceeding more slowly

in their course work than the.non=PLATOatUdents.

An examination of interaction effects indicated few instances in

which the summary effect was not an adequate indication ,of the estimated

,effects across the full range of initial abilities. In these few in-

stances, the tendency was for the PLATO effect to be generally negative

for-lower ability students and positive for'higher abilitY students.

100
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The, results, taken together and in perspective, provide no com-

pelling statistical evidence that PLATO had either a positive or

negative effect on student achievement.

a

10

tt,
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Chapter 6

Student-and'Instructor Attitudes

.

The impact of the PLATO system on student-and instructor attitudes

__was. eValuated using_--d_ata_obtained-from-student-,and--instructor -quest-ion-

ires. Copies of the six questionnaires used are included in'the
41 .

a endix. The large numbers of responses given by both instructors
. :

and\tudents to the few open-ended questions indicate that the question-
_

naireiwere.seriously completed. Items in the student questionnaires

\--were balanced in positiVe and negative directions to.minimize response
\ _ .

set biases.

6.1. Descriptibn of the data

Students. "In the Fall 1975semester, 2,194 students responded to

a.pre-treatment questionnaire and 1,369 responded to a post - treatment

questionnaire. The corresponding figures for the Spring 1976'semester

were 1,558-and .986. The distribUtions of responses across the partici-

pating colleges and targeted subject areas are given in Table 6.1.1

for both semesters. In the Fall 1975 semester, College V did not

participate in the survey of student attitudes. In the Spring 1976

semester, post surveys were administered in College V but it was not

possible to identify non-PLATO classes as comparison groups. The

unique nature,of College V has_ been explained previously.

Not all instructors agreed to allow their students to complete

'the final questionnaires. In addition, some students in some classes

did not complete the questionnaires. Some instructors agreed to the

!;r11.ection of 'questionnaire data but not achievement data; Based on

N:,'those classes in Which studentsmere both.post7tested and, post- surveyed,

5.4*---lik,veallonse rate...wig approxiimitily 90X in both the Fall and Spring,}

semesters.-

KK



Table 6.1.1

. Student Attitude Surveys

dollege P

I , 605
II 168

III' 333

IV__ 13
-Totals 1241

.Fall 1975

re Total
NP Pre

305 / 910
153 I 321
380 713
115 250

_953 '2194

st21212St
,

o'AccoUnting "35 89 ...j.24(i

Bitilogy ' 452 248i 700

Chemistry 297 232/ 529'

.English \ 40 362i 775 .

Mathematics 44 22' 66

Totals 1241 953 2194

Spring 1976

College 1

I 415 280 695
...

II . 67 101 168

III 190 218 408

IV 93 ' 5 98

V -
,,,

-

Totals 765 604- 1369

SUbAct

Aicounting 85 '94 179

Biology '210 169 .379

Chemistry.
,g.

160 23 183

English '255 264 519.

Mathematics . 55' 54 109

Totals 765' 604 1369

Post -Total
PostP NP

352 , 274 626

172 136 308 -

250 .183 433
105 86 191
879 679 1558

4U

86. ;66 152

'294 144 438

213 .145 358 0.

.264 313 577
22 11 33

879 679 1558

252 160 412
107 67 174

118 80 , 198
39 -. 39

163 - 163

679 307 986

St

47 50 97

146 101 247

.140 .15 155.

223 124 347

123 .17 140

679 307 986'

P -PLATO

NP anon-PLATO

103
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. .

Instructors. Instructor questionnaires were administered shortly

after-the end of the Fall 1975 semester to all instructors who par-
..

ticipated in the evaluation and to additional PLATO instructors listed

on the college PLATO laboratory schedules. The questionnaires.were
__

by mail, and-instructors were informed that their responses

would be kept strictly Confidential-by the independent evaluators.

Three distinct questionnaires were distributed, one (#014) to those

instructors who had served as their own controls in the evaluation,
4.

one (#015).to all PLATO instructors, and one'(#016) to the non-PLATO

instructors .who,had participated in the evaluation. The response rates

to these questionnaires.were approximately 88%, 80%, and 93% re-

spectively.

The general PLATO questionnaiie (1015 was five paged long and

included approximately 40questions about the PLATO computer-based

education system. The additional two queetionnaires(1014 and #016)

were brief and were intended to provide additional information about

the perceptions of instructors with both PLATO and non-PLATO students

and the "spill-Over" effects of PLATO on non=PLATO instructors. The

.sample sizes (28 and 14) for the. latter two questionnaires were con-

sidered too small for sub-analyses at the college.ind subject area

levels. On1S total responses are reported. The responses of instructors

to the general PLATO questionnaire were analyzed at the college and subject

area levels. The distributions by college and subject area for the 88

-PLATOAnstructors who responded are given in Table 6.1.2.

.;,

Table 6.1.2

PLATO Faculty Questionnaires
0

Subject Area
Colleges

II III IV Nr. Totals

Accounting 1- 3 2 2 9

Biology 7 2 6 15

Chemistry 3 6 4 3 16

English 19 4. 4 10 4 31

Watheinatics--- 7 11

Other 1 5 6

Total 28 13 22 15 10 88

104.
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6.2 Comparison of PLATO and non-PLAWstudents

Initial attitudes. Becauie.theevaluators intended to comiare

attituder-of PLATO and non - PLATO students at the endof the semester,

it was necessary to verify the similarity of- treatment and control

groupS priorto thestirt of the treatment. As previouSly explained

in the chapterson attrition and achievement, students were-not placed

randomly. However, we expected the registration process and the fact

trot
N

manynown PLATO instructors would.in fact not use PLATO in some

of their classes to result in similar students in the treatment and

control conditions. To verify this, an initial survey of student

attitudes toward, computers in general and toward computer-assisted

instruction was administered to 2,194 students at the beginning of the

Fall 1975 semester. The.results of this preliminary-survey, given in

Table 6.2.1, indicated considerable differences in the initial atti-

tldes of PLATO and nom-PLATO students. On all eight questions, PLATO
.

students-showed more favorable attitudes which was lather strong evi-%

dence for a self-selection bias in the evaluation. Because these

,empirical- results were unexpected and troubling, instruotors were

interviewed temake sure that the Sata were valid.' In these interviews,
,

the evaluators discovered that many instructors had informed their

students whether they would or would not use PLATO before the students.

completed the questiOnnaire. If it can.be assumed that the treatment'-'

and control students did not differ before entering their respective

glasses (the results of the Spring, semester survey provide strong

'evidence for this assertion),,then the results in Table 6.2.1 shoW that

student attitudes were significantlyaltered by instructor information

Nemyearly on in the semester. There are explanations for this -

"phenomenon (conformity behaviiir and cognitive dissonance, for example),

but the results shouldcaution the evaluator (experimenter) in ex-

plaining attitude differences and attitude change.'

As.a-result of the information gained in the Fall 1975 semester,

the evaluators worked very closely with the participating \instructors

in the Spring 1976 semester to insure that nothing.be said 'about computers

-oPecomputer-assisted instruction til the students had completed the

'105
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Table 6.2.1

InitielAtritudes of Students
Falr 1975 Semester

PLATO Ned-PLATO \
A

, ft. t '
Freq., Percent Freq., Percent Chi-square.

la Do you think a computer would help'gt.Your instrucelon -_, .

.to youigeeds?
.vi Yes 634.

,
A

No 122

' Not Sure 480
-No Response

2. Do ybu thisik computer-assisted instructionjould make
you actively involved in yobr.own learning

..41 Yee '' 798

- No `__ 131

Not Sure 4002
No Response 10

-
3. Do you think that computers ere.too imperminal for

student.instiucticn?
\

*) Yes 247

. P° 705

... Not Sure 278,
0

/
% No Response, 11

.4. Do you think that the mechanics of using a compiter
terminal could distract you from learning?

Yes 134

No 824
Not Stire 271

-- . Nn Response 12

5. Do you'think conputer=assisted instruction would
alloy you to set a pace that is right for your
ability level?'

Yes 737

No 124

Not Sure ,374

No Response V

6. Do you think you would feel comfortable working
with computers?

,
Yes 821
No 129

NotSure 281

No Response .10

7. Do you think that computers ought to become more
important in the everyday life of our society?. '

Yes 423
No 385

Not Sure 423
No Response 10

.

8. 10 you think computer- assisted instruction would
snow st \,dents to assume greater responsibility
for their own leartaing?

,
Yes 704

No : 174

Not Sure 352

No Response 6

51.1
9.8
38.7
'0.4

64.3
10.6
24.3
.0.8

, 354 37.7
179 18.8
410.- 43.0

5 0:5

495 51.9'

191 20.0
260 2'1.3

7 0.7
, /.

19.9 288 -30.2

56.8. 444 46.6
22.4 210 22.0.
0.9 11 -1.2

r
.

10.8 171 17.9
66.4 553 . .54.0

' 21.8 219- 23.0

1.0 i.0 , 1.1

A

59.4 498 52.3
10.0 126 13.4

29.9 316 - 33.2

. 0.7 11 1.2

).

66.2 506 -53.1

10.4 154 26.2
22.6 279 29.3
0.8 '14 1.5

34.1 303 31.8
31.0. 331 34.7 -

34.1 305 32.0
0.8 14 1.$

5 .1 :Of' 5:.6.

14.0 164 . "17.2
.28.4 277 29.1

.

t 0.5 - 11 . 1.2-

55.44

48.85

34.32

26.13

12:25

38.39

3.81'

5.66

tr.
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Initial questionnaires. it was not possible, to simply administer all

questionnaires in the fir/Est few minutes_ of_ each class. There was con-

_ sideXible shifting-of schedules during-the first few days of classes

India community colle es tiisome cOilries: We wanted to iiiimize
..-

-=- 8afttflg1 axed -or PLATb,as much ar_possible. Therefore, we were guided

illy teacher judgments in determining the-heat point at which to administer

the initial questionnaires. The Spring data (Table 6.2.2) resulted in

,;;--much -smaller differences, although the PLATO students still showed

-significantly more favorable responses. A detailed examination of the
\

data at the class lever/Showed that students of knOwn PLAT

not balanCed in the evaluation design showed more favorableresponses
".."\

than the generall,population. Thus, it was not possible to verify-no

differences between the treatment and control groups in this component

-of the evaluation. However, it has been-shown that initial differences

were much smaller than had been suggested in the Fill data. this was

sufficient to permit quite reasonable interpretations of the ,post

treatment data-as will be shown.

2

--,

Before continuing, it should be explained that', the:chi-aqu'iire

(X) values given in Tables.6.2.1 and 6.2.2 And othtkr tables-in
, .

-this chapter can be used to assess the significanci of the differences

between PLATO and non-PLATO responses. The responses-to each item

correspond to the entries of a_2 x-2-contingenCi-eable:

PLATO' non -PLATO Total

Agree a
1 - NA

-Disagree b
1

N
B

--Tota-1-----
_ -

2
N(a

1
b
2-
- a

2
b
1
)
2

Uhere .4
N1N2NANB

For one-degree of freedom, the significance values of x
2
at the .05 and

.01 levels are 3:84 and 6..63 respeCtively. Thus, whereas six of the

1._differences in Table-6.2.1 are significant at the, .01 level, only two

are significant:at the same level in Table 6.2.2,
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Table .6.2.2

Initial Attitudes of Students
. Spring'1976 Semester

PLATO Non-PLATO
Chi-square

1. Do you think a computesuld_help fit your instruction

Freq. Percent Frog. Percent`

to your needs? .
7.66

Yes , 346 45.2: 235 38.1

No 94 12.3N 99 16.4

Not Sure 321 42.0 268 44.4

. No Response 4 0.5 -2 0.3 --

2. Do you think computer - assisted instruction would make
you actively involved in your own learning? 3.77

440 57.5 332 55.0_Yes_
No 114 14.9-- 113 18.7

Not Sure 208 27:2-- 153 -25:3
No Response 3 0.4 6 1.0

3. Do you think that computers are too impersonal for
student instruction? 5.12

yes' 175 , 22.9 160 ' 26.5

No 398 52.0 277 45.9

Not Sure 185 24.2 160 26.5

No Response 7 0.9 7 1.2

4. Do you think that the mechanics of using a computer
terminal could, istract yen from learning? 2.51

Yes 112 14.6 100 16.6

No 495 64.7 R 365 60.4

:*) s Not Sure 157 20.5 137 22.7

..
-

No Response , 1 '0.1 2 0.3

.5. Do you think computer-assisted instruction would
allow you to set a pace,thatis right for your
ability level? 5.52

a Yes 4 406 53.1 304 50.3

No 99 12.9 106 17.6

Not Sure 255 33.3. 192 31.8

No Response 5. 0.7 0.3

6. Do you thick you would feel' comfortable working
with computers? 1.1.33

Yes
No

498
93

65.1 343
""%.

12.2 79

56.8
13.1

Not Sure 171 . 22.4 180 29.8

-No Response 3 0.4 2 0.3

7. Do you think that computers ought to become more
important in the everyday life of our society? 5.09

I, 1
Yes
No

301
244

39.4 202

31.9 211
33.4
34.9

Not Sure 216 28.2 188 41.1

- -No Response 4 0.5 3 0.5
-.I.

I. Do you think computer-assisted instruction would
allow students to assume greater responsibility
for their own learning? r -3.46

Yes 428 56.0 307 . 50.8

.,
. No . 120 15.7 111 4 18.4

Not Sure 213 27.8 179 29.6

No Response 4 0.5 7_- 1.2 a.
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Final attitudes. At the end of the Fall 1975 and Spring 1976

semesters, questionnaires were again administered to the PLATO and

non-PLATO students. There were 25 common items on the two question-
)--

naires. A factor analysis of the student data showed that the items

related. to_conputers and computer-assisted instruction (items 11-21)
loaded on a common factor. However, the remaining 14 items did not

show any simple structure. Although the computer-related factor

accounted for 27% of the variance in the data, nine more factors were

,-)needed to,account for an additional 50% of the data. Therefore, the

formation of scale,scores was not justified by the data. Results are

presented and interpreted at the item level.

In Table-6.-2.3.,' summaries of student responses for_879 PLATO

r

students and 679 non-PLATO students are given for the'Fall 1975 semester.

Summaries by college and subject, area are given in Tables 6.2.3a and

6.2.3b in the appendix. Summaries for.the Spring 1976 semester are

given in Tables 6.2.3c, 6.2.3d; and 6.2.3e in the appendix: In Table

6.2.3c, responses are given for Cifilleges-r;-II; and-IIIonly because

'there-were no-non-PLATO-classes in Colleges IV and V in the Spring

,semester. The summary results given in Table 6.2.3 in the text are .

representative and will be used to illustrate effects verified in the

evaluation. Wheicresults by college or-sub-ject-ares,-,==or=the:-.results

in the Spring semester, are Informative, they will_be given in the

body of the report.

",

Each item was presented to the students in a forced-choice type

format. Our intention was to encourage students, to express their

opinions and to prevent "don't know" or "not sure" responses. The
2

response rates given as "Totals" in Table,6.2.3 show that this strategy'

word well. 'fit lease -92 o the s students respondeT-toat-iTtiven item.

However, it should be noted that the respOndei to the alternatives are

based on those students wtiO responded to the item, and therefore the

response rates add up to 100%.

111
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-Table-6.2 _

Responses of PLATO and non -PLATO Students

Fall l975 Semester

PLATO Non-PLATO
Free. Percent .Freq. Percent Cht-sauare

1. In this course I felt challenged to do my best work. 0:04

Agree 744 86.5 582 86.9

Disagree 116 13.5 88 13.1
670 98.7__Tetra_

2. There was reel concern for my progress in this course. 2.79

Agree 735 85.0 590 87.9

Disagree - 130 15.0 81 12.1

Total 865 98.4 , 671 98.8

3. I tried to just finish the assignments rather than learn

in this course. 0.59.

,Agree 114 13.1 79 11.8

Disagree- 756 86.9 591 88.2

Total '870 99.0 670
.

4.- I did not receive any individual attention in this

' course.

,98.7

0.23

Agree._ 205 24.0 168 25.1, if
Disagree 649 76.0 502. 74.9

ToXel 854 97.2 670 98.7

5.In this ccurse I'often net with my instructor outside
P

of class time.

O Agree 12552 29.6 199 29.9

Disagree 606 70.4 466 70.1

Total 861 98.0 665 97.9

In-this I --felt -free. course to ask questions or

express my opinion. 0.41

Wgree 614 91.1____777

Disagree. 85! ° 9.9 60 8.9

Total 862 98.1 \ 674 99.2

7. I woad not recommend this course to my friends. 1.46

Agree 116 13.4 104 15.5

Disagree- 753 86.7 566 84.5

otal_ 08.9T 8_62_ 670 08.7

8. Most of the work in thiscourse was too hard. 5.41 4

Agree 153 17.9 90 , 13.5

Disagree 702. b2.1 577. 86.5

Total 855 97.3 667 .98.2
Mt

9. In this course'I often discussed the course-material
with othei students. 0.13

Agree 673 77.5 528 78.2

Disagree 196 22.6 147 21.8

Total 869 98.9 675 '99.4

10, In this course-it was to get help when I

didn't understand theosateria . 3.32

65______937
Disagree 759 87.3 . 606 90.3

Total 869" 98.9 . 671 98.8

11. Computers would help fit .instruction to my needs. 123.58

Agree 616 71.6 272 43.0

Disagree 244 28.4 ' 360 57.0

Total 860 97.8 632 93:1*

12. CoMputers would make me actively involved in my own

learning.
138.04

Agree 658 76.5 299 47.0

Disagree 202 23.5 337 53.0-

Total 860 . 97.8 636 .93.7

13.Computers are not-good for instruction because they are
-always breaking down.

26.85

Agree 163 11.9 193 30.5

. Disagree 698 81.1 440 69.5

Total 861 98.0 633 93.2

-112 1



Table 6.2.3 (coat.)

14. Computers are too impersonal

-99-

for student instruction.
Agree
Disagree
Total

PLATO Son-PLATO
Freq. .Percent Freq., Percent Chi - square,

--234

624

858

27.3
72.7

97.6

___-5..Cemputer-assistedinstruction _would allos!_me, _set_a

pace that is right for my ability.
. Agree,

Disagree
Total

16. Computers are-nothing but baby-sitters for the teacher.

, Agree 98

Disagree. 762

TOtal 860

0

96.25. .

335 52.1 .

308 47.9

643 94.7

---------;---\--7-513-5
707

155

862

'17. Computer-assisted instruction would allow students to
assume greater responsibility _for their own learaing.

Agree .739

Disagree 128

Total 867

18. The mechanics ofusing.a computerjerminal would distract
me from learning.

sw

.

19. I would feel comfortable working with computers.

Agree '116

Disagree - 745

Total 861

Agree
Disagree
Total

675

178
853

20. I would sever choose a course that is using a
-computer.

Agree -;:. 378

DAsagrce' 676

----- Total-- ----854---
-,,

___ 21-teiPuters.ought to become more_important_in the
,...

-.-----

, ...

everyday life of our society.

22. I look forward to attending class in this course more
than in other courses I- took'this'semester.

23. Compared to other courses I've taken, this course was
'

more challenging;
' Agree

.1 Disagree
Total

'24. This "course:Tequired More work than other courses INye

taken.
.

Agree
Disagree
Total

Agree
Disagree
Total

Agree
Disagree
Total

25. -For this course the number of hours per week I spent on
homework outside of regularly scheduled class time was

413
433 ,

846

420,
,433
853

572

285
857

482

373

855

One 66

' Two 112

Three - 116

Your . 165

live , -' 154

Mere than filii 241

Total -854.

-113

20.8 2C0 31.0

79.2 446 69.0
97.2 --- 646 95.1

;.

82.0 414 65.8

18.0 215 34.2

98:1 629 92.6

79.1 367 \ 57.3
20.9 274 \ 42.8

97.0 641 '94.4

13.5

86:5_

98.0

48.8
51.2
96.3

-7

49.2
50.8
97.0

66.7

33.3
97.5

56.4
13.6
97.3

7.7,

13.1'

13.6
19.3
18.0

- 28.2
''..p917.2

11.4 179
88.6 456
97.8 635

85.2 474

14.8
98.6

167

191
452
643

266
373
639

438
225
663

373
283
656

,

361
303
664

28.2
71.8
93.5

74.0
26.1

94.4

29.7

70.3
94.7

41.6
58.4
94.1

54.4

45.6
97.8

66.1
33.9
97.6

56.9
43.1. -
96.6

41 6.S
66 10.0

124 18.8
-140 , 21.3
102 :15.5
185 28.1 ,

.658 96.9

68.25

29.85'

*_59:70

83.02 -

19.97

3.93'
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The results in items 11-21 show that, at the end of, the semester

PLATO students"showed much more favorable attitudes toward computers

and COmputer-assisted instruction than non-PLATO students. The differ-

ences are so great that they cannot be accounted for by the small initial
.(

differences prestnt in the-treatment and control groups. These differ-
,

ences undoubtedly reflect the impact °Lail of the components of the
,.

PLATO computer-based education system: hardware;instructors, courseware,
.

. ------
site coordinatois, laboratory aides, ando forth. The PLATO=- students

were exposed to all of the components of the .system,--,ana aince the

results are replicated across the two semesters,tthe five paracipating

colleges, and the_five targeted subject areas, it,seems difficult to" -

consider a plausible hypothesis other than that the PLATO system hacia

highly significant impact on. student attitudes in this area.

On the remaining 14 items, none of-the differences were significant
s-

at the .01 level (x2 > 6.63 for all items except #25; x2 > 15.1 for

item 25.) These resultswerereplicatesLintheSpring (Inv% eirprt fnr

item 25._,ihen Collegeitwas_deleted:from_the-Spring-data (there-vere no '

non-PLATO students at College V), the, difference in responses on item 25

was no longer significant_at the :00eVel. Therefore, these'results

indicate that PLATO had no significant effect on student attitudes as

-they'Were refleCted-,in7-items. 1710-ana-22-25ofthis-questionnaire.

The absence of highly significant differences in student attitudes

does not mean that these data ate useless and contai:Olo information.

On the contrary, many!Arte questions were asked precisely because they

relate to the concerns that many people have about using, computers to

deliver instruction (for example, that students would be treated-imperson-

-ally75T7bitome.isolafid k their instructors and from, other students).

These data.- -show very clearly that such was not the case in this.demon-

etraiionand implementation. On the contrary, equally.latge numbers of

PLATO and non-PLATO students felt chillenged to-do their best work, thought-

that real concern was shown for their progress, thought t rehatthey e-eived---

individual attention, felt free to ask 'questions and express opinions,

often discussed their course material with other students, and did not

7
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find it-difficuIt7to-get-.telp when-they-didn't-understand-the-mat

in their course. Admittedly, the evaluation results do not show a dr

matic effect on student attitudes, but they do show that concerns often

expressed'seem unwarranted, at least based on this particular applica-

tion of computer-based edudation.

Based-on-a-less-conservative interpretation,--ga_sitiffidence

level of,.05 je a 11.1.for item 25 and k2 a 3.84 for other items),

there are three significant differences shown in Table 6.2.3 (other

than in items 11-21). In item 8, more PLATO than non-PLATO students

considered the work in their course too hard., This difference was not

replicated in the Spring semester. Inritem 22, more non-PLATO than

riLATO students. looked forward to their'course more than to other courses

taken- during the semester. This difference was also not replidated in'

.the- pring_ semester. 1 In. item 25, the' of time spent
./

studyintoutiide:_ofreiulerly scheduled ,class time.differed_IrLtho_two__ -__: _____

-----..1
.

...L.

populations. This difference was replicated In the Spring semester. -

I-----------,_
wK

The e&Pct_of PLATCLon_student_itomewofk_cmitaide2regularl-classTAIme
i, -:-------__

is not'easY to interpret. If PLATO students simplyifient-less time On
J

homework' outside class time, we would expect the distribution for PaTo.......
students to be skewed to the right. That does not appear to be the case.

In both semesters, ajgrea.ter proportion of the PLATO students than non-
.

PLATO students spent fewer than three'hours'a week on homework-optside
. . .

;class time. However in bothxemesters, a greater proportion of PLATO

students also spent more than-four,hoUis'a week on homework outside

class time. It ray be.that.for students who tend to spend.moderate

amounts of time owhomework, PLATO gites them an opportunity to get

some of it done during their PLATO sessions. For students who tend 'to

spend-larger' amounts-of time on homework, perhaps pLATO4rovides them
. . .

_ . I
. .

with more to do outside class time.- This appearts to be a plausible

explanation for the data in-qt. m 25. -

;115
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. 6.3 PLATO students

Students in the PLATO classes were asked to respond to 2Q specific

questions (items 26-45) about their PLATO experience. The items were

presented in a forced-choice format. In Table 6.3.1. the percentages

of positive-and-negative-responses -to-each -quest-i:on-are-given.

Summariesby college and subject areaare given iv Table 64.1/1in

the appendix. Corresponding results. for the Spring 1976 semester are

given in Tables 6:3.1b and 6.3.1c in the appendix. The summary results

given in Table 6.3:1 are representative and will be used to describe_the'

opinions and attitudes of the PLATO students. When results by college

or subject area, or the results of the,'SPiing semester analysisy'are

infoimative, they will be*given in the body of the report.

Item 26 was administered to provide A rough idea of.the amount of

noise present in these data. In the comparative Tdittapfaleilted-for°-

items 1-25 it could be assumed that noise was equally] present in both

PLATO andson -PLATO responses. Students, might find a question ambiguous

might mark agiee when they mean disagree, might, be confusedA-,..nut the

exact-meaning ofthe tesponses,lmight-fead-the-question-incorrectly,

or might simply give random responses. We expected 100% of the PLATO

-students to ,agree with item 26. Approximately.96%,did. The 4%- (28'

students) who disigfeed with the statement were distributed across

colleges and subject areas. It m6clear that no entire class had cook-
,-

pleted the wrong questionnaire. 'However, it was not clear that the

responses of these students were due to:inattention or misunderstanding.

`Their'responses to other quvtions indicated that they had used the

PLATO sys . A further check of, the-PLATOOii=liret-ciata-showed-that

these student had used the system. -11mrefore, they were not deleted

-from the data, bu the results of item 26 are simply noted -as a caution
.

in interpreting the ta. In general,' the qustionnaires appear to

have been completed seri sly. Many, students responded' to the open

ind'items on their likes and isiikes of the PLATO system.

116
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Table 6.3.1

Responses of'PLATO Students

Fall 1975 Semester

ree Ili.ssimee

26. In -this-coursei-I,--used PLATO -for-partofmy_initructloh. 96.3 3.7

27., The course materiiriiiialid on PLATO helped-me-learn
better than the course material presented in class .-.....

lectures.' 48.9 51:1\,'
..

,

28.'1 would not want to have the whole course taught on PLATO. 82.7 17.3

. 29. Even though I could have left PLATO at the end_of the
class period, I often:continued working for a. minutes. 71.3 ' 28.7

30. Using PLATO is dehumanizing. 12.0 88.1

31. I would use.PLATO more if the terminals were not being
used so much: -'

...

32. When usingPLATO,. I prefer to share e terminal with
' andther student rather than work by myself.

valttable-time-away -froin-regular -class
time. . 17.5 8,2.6

00.2 '39.8

27.3 72.8

34. Using PLATO was of no help:td-me in- this course,

35. Using PLATO isboring.

30:Too much time in- thif-difitse was apent-ulfing

37. In general, most PLATO lessons are to hard.

38..-I-.1ike PLATO because a student can make mistakes without
being embarrassed.

39. PLATO_seemed to know when I didn't understand the
material.

40. PLATO-made helpful comments on my VOrk.

41. PLATO did not give clear explanations of the arterial.

42. PLATO nada good use ofexamples and illustrations.

43. I-do not likeAPLAT0 because it Will not let you go on
until you show that you know a particular point.

44. I like PLATO because it lets students take part at'eaCh
'step in the lesson:' 90.6 9.4

45.'I would take another course that' uses PLATO. 84.0.

11.0 89:0

-11.4-- .

11.7 88.3

77.3 22.7

71.2

78.9'

18.7

90.2

28:8

21.1

81.3

9.8

27.7 72.3
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The students were divided abOut eqUally in agreeing or disugreeing

that the PLATO course material helped them learn better than the

lecture material (item 27). There was considerable variation-in the

responses to.this item across colleges and subject areas.

students were split about evenly. In a third college, 60%

siUdents agreed; and in adourth college, 62% disagreed.

In-two colleges,

of the

In'English63%

f-tha-re spondents_agreed witti the. statement, while in the other four.,

TiUBJECt-areas-percentages_ofptudents agree ranged from 40% to 46%'.

In the Spring semester, the'high percentagi of agreeme u-English,

decreased to 47%. In College V, only included lh the Spring semester,

71rof the students disagreed with this statement, and the-overall,_

percentige.nf agreeMent was, reduced to 40%. It,is not. easy to summarize

all of thisinformation in a simple statement, but it is clear that-no

simple, pattern was common across all courses and colleges.-

The great majority (83%) of the students would'moi want their

entire'course-to-be-taught on PLATO. -This_result was replicated across

all Colleges, all-coursesy-and_both semesters. It has 'strong implica-

for computer -assisted instruction,

programs. Based on the in-this-evaluationt,students do not

want stand-alone coiflutet=tSsisted-instruction,

,' 'In item 29, the evaluators attempted to gain infOiMation.about.,

student motivation. We felt that if students.continued working beyond

the end of the regularly scheduled period, this would be an indiCation

of good motivation. In the Fall 1975 semester, 71% of the students
-

stated thSt they often continued working on PLATO beyond the end of 'the)

class period. This result was replicated in the Spring semester (69%)

and-Waa_consistent across all colleges-and subject areas with some

variations. An independent measure of this varA4ble

in the observation study'.explained in the next chapter. Used on 100
\-

, PLATO laboratory observations, 28% of the students remained working at

least five minutes beyond the end-of-the-scheduled-periodL7This infor-
.

. oration is consistent with students' "often" remaining beyond the end

of the class period.'

1/8'
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tems_30 and.35 were used to gain information about commonly ex-4.

pressed concerns that computer-assisted instruction will be-dehumanizing

,10.,and.boring. In'this particular implementation, that was not the case.

In the Fall semester,--88%-of the students disagreed with the statement

that PLATO is dehumanizing, and 89% disagreed.that using PLATO. is boring.

This result was_replicated in the Spring Semester (84% and 85;). These

data also mean that roughly 10%-l5% of the students did consider the use
_ .

of PLATO dehumanizing and boring, strong evidenCe for its use being made

more voluntary-for studentsiathe future.

conclusion, based on our of tt
PLATO system in operaticnwas-that_the numbers of terminals in the

various colleges were adeOste, the` student

gate that thsy would use.rLATO more if terminals were more available (60%). -----

Although this result las replicated in the Spring'(57%), there was

considerable variation (35% -70%) in responses across Colleges and subject

areas. The implication of this result is that the demand for more free

terminals differs from situation to situation. We do not yet.know,

froi this study,:whether this demand could bemet by keeping the coax
.4

=unity colleges open. longer hoursandion weekends to provide access to
,.

PLATOcterminala. This -is a possibility worth researching, but it was
,,

...
. -- .

.

-beyond -the_scope of .this initial evaluation.. . !

.

-----.*----_ tz

. .
During the implementation and dii6fiattatidni4llari!Ig of terminals --"--7"----

_ .....

4

Occurred fairly Y-fiequently when-there were more students -than iiiinals -__ -------: -...-.4

in the .PLATO laboratory. When terminals were available, students were,
At

encouraged to use their own terminal so thatkindividUel student data

could be collected'. Also, one student per terminal seems more consistent,

with the concept of individualized instruction. NeVertheless, some - °
.

L>

feeling was expressed to the evaluators by instructors -rind developers

that some-studenii-lay in fact prefer to share a terminal with Another

student. Item 32 was used to gain information on this point, In the'

Fall semester, 272 of the students stated that they did prefer to_share

a terminal. This response rate was surprisingly consistent across

semesters (292 in the Spring) and across colleges and, subject areas.

-

1/9
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Thin result_may have implications for future implementations and for

the amount and type of fteedOm to be given to the student in a more

voluntary usage type of situation.

.

Items 33, 34, 36, and 37 present strong evidence that the students

viewedtheir PLATO experience favorably, even in this implementation

whiCh-was_not voluntary at the student level. Substantial, proportions

of the students (33%-92X) ._disagieed that using PLATO takes valuable

-timeLaway ft.= regular class time that using PLATO was of no help in

title course, fhat too much time was spent in their course using PLATO,
. _..,

..
....._

and that most PLATO lessons are-too hard. These results were replicated

almost.exactliin the Spring semestet-ind,ware
..,

consistent across ill:

legeiOand'subject areas. These data also inditate_that there were

1M-18Z of t dents who agreedwith/iiiib, statements riiirteinforce
,

...,,
. .

the conclusion:that usage hould morrtaward voluntary patticipation-- -

--___ .

At the Student level. k

, J.-

i

.
, )

Items 8-44 were used to gaiA information about. s ent petceptions

of what aril usually preseed as the strengths of the PLATO s t.

41 . --.....

namely th , e-..., -
. ..

. ..

a) s udents can make mistakes without being etbarrassed,
, N,,

b) students willreCiive immediate feedback to caution thee when

)they don't understand something, ,

0.students will receive help when they need it,
, .

d) PLATO *ill provide clear explanations of material,

e)-PLATO-will -make-good use of examples and illustiations,

7-------J) student ill have to- -show understanding before they can

pro-Cie-di-4nd-
.:. ....)

g) the system is interactive with students,; part at eiCh-:----___
,. .

step in the lessOnS.
. ,

Students geneially perceived all.of these components favorably (/1%-91%)'.

'The interactive component and the use of examples and-illustrations were
...

. .

viewed favorably by'91'% and 90% of the students respectively. These
3

results were replicated the Spring semesteeWith-favorable responses

ranking from 71% to 90%. These results:tic/ere generally verified across

All .colleges with some *mall but consistent variations across the items.

120
= -L.-- -.
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Por example, infplr Fall-semester, accounting and chemistry students

were consistently more, critical than the average student and English '

'students were-conaistentlysore favorable.--The results in English and

accounting were replicated'in the Spring semester,'but the results in

Other subjects were less-,consistent. When students- responded to the

open end qUeition'about the'thinge they liked about -PLATO they-virtually

elvers nentiopedthe components in these items, No additional information

was.presented that was not anticipated in the quentionnaird:'

.

item 45 was used-to provide information about student
..

,desire for further use of 'the PLATO system.' The students might have -.-

been "turned:off" by their PLATO experience. Faulty-terminals due to

red-lighting and oVerwriting.were observed2by theevaluators. We saw

some students who were frustrated bi'signing off accidentally,` q ex-
,

perleicing difficulty. getting back to their appropriate place in a

lesson, by NATO's unwillingness to accept what appeared to them to be

4 reasonable and correct answer. The fact that these frustrations'were

not 'destructive is shown by the large pertentage of students (841) who

stated that they would take another course that uses PLATO. This te-',

stAt'was replicated in the Spiing semester (82%) ,and was consistent.

across colleges and subject areas. This result also means that.162 -18%

'of the studeits'iid not want to-take another:Course using PLATO, a fur--

ther indication of'the need for voluntary participation at the student

level.

The strongest implication of these results appears to be that

students were ,favorably impressed by PLATO experience and that

they, would-continue to use.the system if the opportunity were provided.

They leemed to like the system as it was implemented, that is, as integrated

into the course rather than as a stand-alone instructional system.

A siall:peicentage (10Z-15%) would prefer not to use the system.
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6.4--NO6=PUTO-Students

.408:

4'

Students'in the. none.PLATO -classes were asked to respond to ten

questions (Table 6,4.1) about PLATO in order to gain some information

about the effects of PLATO An non7PLATO students in the five'targeted

-subject areas._ Summaries-by college.and Subject area_ark, given in

'Table 6:4.1a in the appendix. Corresponding results for the Spring

--____106._seasterZare,given in Table' 6.4.1b in the appendix. This is

admittedly a biased sample of students. Some of them were in the non-

PLATO classes. Some of them halle-nsea,PLATO in other courses. We

attempted to assess the bias and noises -the sample by using items 29,

,33, 34, and 35. '

Sr

Ae student responses tb items 34 and 35 are troublesome in that

instructors were asked not, to allow -their non -PLATO 'students to us the
.

system in Oar courses. In addition, PLATO site personnel were-asked
.

and agreed to attempt to prevent the non-PLATO Students in the evalua-

tion from gaining access to the PLATO materials in their courses.

In spite of these precautions, thiresults of this questionnaire in-

dicate some contamination of our non-PLATO sample. In the PLATO

sample, it should he recalled that 4% of the students responded that

theydid not use the system. We were able to show from indepehdent data

that.they haciin fact used the system. Their responses to other

questions appeared mganingful,And reasonable and we did not delete them

from the data'bese. In general, we,had expected some inconsistencies

and have attempted to retain as much data as possible in order to avoid

. correcting for some inconsistencies and not others. Of the 599_non-PLATO

students who responded to item 34, 6% (36) stated that they had uaed

PLATO for some work in their course. Of the 541 stOdents who responded

to itcm.35, 9% (50) stated that they spent from one hour,to more than

'four hours using a PLATO terminal for some work in their course. In this

case, we-cannotjhow conclusively that these itudents did not use the

'_PLATO-sYstem in the boursesn the evaluation. Students could have used

.the-!!sIgn.ron inforMation".of other students: They might have gained
A.

. access to courseware in demonitration courses. However, there is evidence

that the responses of many of these students are. simply due to inadvertence

122
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Table 6.4.1

Responses of-non -PLATO StudentS
-Fall 1975 Semester

26. Have you heard about the PLATO computer
terminals in your schwl?

27., Has anyone ever showed yOu how the PLATO
terminals work?

28. Have you ever discussed PLATO with other
students, or ffteacher?

29. Have you ever used a PLATO terminal
yourself?

30. Do you wish .this course had,been,taught
using PLATO?

31. Do you think the students who used the
PLATO' terminals were lucky?

32. Would you like to take a course next semester
that does-useIthe PLATO computei terminals?

X Yes X No

79.8 20.2

48.3 51.7

52.4 47.6

40.9 59.1

36.8 63.2

40.5 59.5

54.1 45.9

27.5 72.5'

94.0

13 Did you use a PLATO terminal at any time
during; this semester?

34. Did you-use a-PLATO terminal for any work in
this course?, 6:0.

35. If you diduse a PLATO terminal for work in this course,
approximAtely how mank, hours did you spend using it for
this course?

X

One 1.3
Two 2.4

Three 1.9
Four 2.0

More than Four 1.7
Did not,use PLATO; 90.8

O

A
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,in completing the questionnaire. A check ofl the raw data showed that

only 29 students answered both questions positively. Of these 29 stu-
,

dents, 59% (17 students) responded'thit they 'would like to take a course

in which PLATO is*used in the next semeVer. This is approximately the

- same response rate as that of the generilpopulation (54%). In addition,

these stUdents were distributed across colleges and subjeCt areas so

their general effect in the analyses of the evaluation is probably

negligible.

The data -in Table 6.4.1 show that, although only 28% of the students

had used a PLATO terminal during the semester, 80% of the students knew

about the terminals, 48% had been shown how the terminals work, 52% had

discussed PLATO with other students or instructors, and 41%. had used a

PLATO terminal at sometime. Although only 37% of the stbdents wished

"thht their course in this evaluation had-teen taught using PLATO:and only

,41% thought that the students'whosUsed PLATO. ere lucky, 54% stated that

they would like to take a course in the next semester using PLATO. Although,

these results are not as highly favorable to PLATO as-those of the PLATO

students in the evaluation, they indicate the desire of many students

to use PLATO'if the opportunity is presented.

In. light of these data, the contaminationIA the treatment and

control groups in the evaluation-appears to be negligible, a further
.

indication of the considerable effort made by instructors and 'site per-

sonnel in controlling student__ access to PLATO in the courses targeted

in the evaluatiOn.

6.5 PLATO instructors

The results of the PLATO instructor survey are given in Table

Instructor. experience (item 1) varied from otie semester to more

than four Semesters with approximately equal numbers of instructors at

each of the five levels of experience.

.These data show that the instructors who. used PLATO are strongly

committed to the-continuing use of the system. On item 2, 63% of the

instructors intended-to definitely continue using the 'system, and 26%

thought they probably would. Only one instructor expressed the intention

of probably not continuing.

124 ./
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'Table 6.5.1

Responses' of PLATO Instructors

NUMBER OF OBSERVATIONS 88
TOTAL

t i

ITEMS AND
----

ALTERNATIVES FREQ PERCENT.
. \

1 . 1 APPROXIMATELY HOW LONG HAVE YOU BEEN USING PLATO_
ONE SEMESTER.
TWO SEMESTERS .. ,

HREE SEMESTERS
FOUR SEMESTERS
MORE THAN FOUR SEMESTERS

-

MULTIPLE RESPONSE
, NO RESPONSE

. - \

2 DO Y00-.ANTEND TO USE PLATO AGAIN IF YOU TEACH THE SAME. COURSE
DEFINITELY 55 62.50 .-

PROBABLY 23 26.14
NOT SURE

,
9 _ 10.23

PROBABLY NOT 1 144
,,;,DEFINITELY NOT 0 0.0_
MULTIPLE\RESPONSE ,I, 0 OA 'S'

ND :RESPONSE . 0 0.0

3 WHICH STIJDENTS\DO YOU THINK PROFIT MOST FROM PLATO
HIGHER LITY'STUDENTS ,. . 27 30.68
LOWER A JOTY STUDENTS c

_
27 30.68

ALL STUDENTS PROFIT EQUALLY 22 ,25.00
' MULTIPL RESPONSE 0 0.0

.

NO RESPON E \ 12 13.64t

z..

22 25.00
15 17.05
13 14.77
18 20.45_
20 22.73
07 0.0
0 0.0.'",

4 DO YOU THINK PLATO CONTRIBUTES TOWARD BETTER STUDENT ATTENDANCE
DEFINITE Y -

\
3.,_R 3.41

. PROBABLY. 1 20 22.73
NOT SURE 32 36.36
PROBABLY NOT 29 32.95
DEFINITE Y NOT 3 ' 3.41
MULTIPLE RESPONSE- 0 .0.,0

NO RESPONS 4 1.14

5 DO YOU GIVE E IRA CREDIT TO STUDENTS FOR USING PLATO
YES

_
15 +17.05

NO 73 82.95
MULTIPLE RESPONSE 0" 0.0

,NO AESPONS 0 0.0

6 IS 1HE.REGULAR Y SCHEDULED PLATO-LAB REQUIRED OR VOLUNTARY -1.
REQUIRED' 72 81.82
VOLUNTARY 12- 13.64
MULTIPLE RESPON E . 3 3.41

NO RESPONSE 1 1,44

125
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TOTAL
NUMBER -OF /.OBSERVATIONS 88

ITEMS AND
ALTERNATIVES. . FRE° PERCENT

7

, '__.4....r:%

IF MORE LESSONS AND TERMINALS BECOME-,AVAILABLE WILL YOU USE PLATO MORE
... DEFINITELY 21 23.86

PROBABLY 31 35.23
NOT SURE 18 20.45
PROBABLY NOT 15' 17.05
DEFINITELY NOT

.

-3, 3.41
MULTIPLE RESPONSE o 0 0.0'

NO RESPONSE 0 --J0.0'
1

-,.

B COULD YOUR'ENTIRE COURSE BE TAUGHT CO UTO .1--'

DEFINITELY 1 '1.14
PROBABLY / 7 7.95,

NOT SURE . 2 2.27
PROBABLY NOT . :- 19" .Z1.59
DEFINITELY NOT 59' 67.05
-MULTI PLE_RESPONSE , O. 0.0

NO RESPONSE 0 0.0

9 SHOULD YOUR ENTIRE COURSE BE'TAUGHL_ON-PLATO
DEFINITELY 1 1.14

,i

PROBABLY-
.

2 2.27

NOT SURE -1 3 -3.41
PROBABLY NOT '14'' 15.91
DEFINITELY NOT '68 77.27
MULTIPLE RESPONSE 0 0.0

NO RESPONSE 0 0.0

10 USED PLATO THIS SEMESTER TO REPLACE PORTIONS OF CLASSROOM INSTRUCTION
YES 42' 47.73
NO, 46 52.27
MULTIPLE RESPOgSE 0 0.0

NO RESPONSE' , 0 0.0
, .

1.L.USED PLATO THIS SEMESTER TO PROVIDE REVIEW AND PRACTICE WORK.
YES ___.------------78--------vr: 64

NO : ___ 4 10 11.36
MULTIPLE RESPONSE 0 0.0

NO RESPONSE 0 0.0.

12 USED PLATO MIS SEMESTER TO REPLACE'LABORATORYWORK
YES____, ' , -
NO-
MULTIPLE RESPONSE

NO RESPONSE

126'

8 9.09
80' 90.91:
0 0:0
0 *0.0
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NUMBER OF OBSERVATIONS

ITEMS AND
ALTERNATIVES

TOTAL
AWL

FREQ PERCENT'

USED PLATO THIS-SEMESTER TO REPLACE HOMEWORK
YES

8 9.09
NO 80 90.91
MULTIPLE RESPONSE 0' 0:0NO RESPONSE 0 '0.0

14 USED PLATO THIS SEMESTER TO SUPPLEMENT HOMEWORK
YES

''' 45 51.14NO 43 48.86
MULTIPLE ,RESPONSE 0 0.0

0 0.0
NO RESPONSE

15 'USED PLATO THIS SEMESTER: SPECIFIED OTHER USE '.,
YES 1 A

14 15.91NO .

74_ 84.09
L____HULTIPLE RESPONSE. Os 0.0NO RESPONSE

ti 41.0

4 OPTIMAL AMOUNT OF THE.COURSE TO DEVOTE TO PLATO
-THE ENTIRE COURSE
TWOTHIRDS OF THE COURSE
ONEHALF OF THE COURSE
ONE -THIRD OF THE COURSE
LESS THAN ONETHIRD OF. THE COURSE
OTHER (PLEASE SPECIFY)
MULTIPLE RESPONSE_

. NO RESPONSE

-17DO THE STUDENTS ATTEND BETTER ON PLATO DAYS
YES
NO
NOT SURE
MULTIPLE RESPONSE'

NO RESPONSE`

18 TIME SPENT BY STUDENTS USING PLATO OUTSIDE SCHEDULED CLASS
A GREAT AMOUNT
A'SMALL AMOUNT
VERY LITTLE,
NONE AT ALL

KNOW
AMPLE RESPONSE

NO RESPONSE

.

127
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1.14
5, 5.68
8 '9.09

2,4 27.27
30 ; 34.09,
20 22:73--
O 6.0
0- 0.0

'10-- 11.36-
46, 52.27
27 30.68"-
O 0.0
5 5.68

--;2 2.27
47 53.41
20 .22.73
5 5.68

11' 12.50'
1 1.14
2 2.27
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ITEMS AND
ALTERNATIVE

-114-

TOTAL8

FREQ PERCENT

'19 *MOLD STUD NTS SPEND MORE FREE TIME IF MORE 'TERMINALS WERE AVAILABLE

DEFINI ELY
'PROBAS Y
NOT SU E
PROBABLY NOT
DEFINI ELY NOT
MULTIP E RESPONSE

NO RESPO.SE

8 9.09
42 47.73
22' 25.06
14 15.91
2, 2.27
0 0.0
0 0.0

29

,-:

DO YOUITAVE MORE OR LESS CONTACT WITH STUDENTS'BECAUSE'OF PLATO
-

MUCH MORE 4 4.55

SOMEWHAT MORE 30 34.09

SOMEWHAT LESS 11 12.50

MUCH LOSS
.

, 2 2..27

'ABOUT THE S4ME AS WITHOUT PLATO 41 46:59

MULTIPLE RESPONSE 0 0.0

NO RESPONSE 0 0.0 i

'21
1,

AMOUNT OF WORK YOU DO FOR THE'COURSE BECAUSE OF PLATO
GREAT INCREASE-. - 4 -

, -
7 7.95

SLIGHT INCREASE 22. -25.00

HO CHANGL 40 45.45

SLIGHT DECREASE 16 18.18

GREAT DECREASE 2 2.27

RESPONSE . 0 0.0'

NO RESPONSE 1 1.14
. e

,22 HAS TUE USE OF PLATO RELIEVED YOU OF ANY ROUTINE DOTES
. DEFINITELY 9 10.23

_pROBABLY --.721 23.86

NOT SURE 7.95

PROBABLY NOT,' 24 27.27

DEFINITELY NOT 27 30.68

MULTIPLE RESPONSE 0 0.0

NO RESPONSE- o 0.0

23 HAS THE. USE OF PLATO AFFECTED YOUR TEACHING METHODS .
.

DEFINITELY '

.
.-:- 15 17.05

PROBABLY , 23 26.14

NOT SURE 7 7.95

PROBABLY, NOT
DE INITELY NOT

27
15

30.68
17.05

-MULTIPLE RESPONSE 0 0.0

NO RESPONSE -- 1 -1:14'.

s
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NUMBER OF OBSERVATIONS

ITEMJS AND,
ALTERNATIVES

24

MULTIPLE RESPONSE
-NO RESPONSE N,

25 WHAT DO YOU THINK ABOUT STUDENTS SHARING TERMINALS

-415-

TOTAL"
efil

FREQ PERCENT
'

WERE THERE A SUFFICIENT NUMBER OF TERMINALS AVAILABLE
YES, ALWA*S 34 38.64
MORE THAN HALF 'THE TIME 2 30.68
ABOUT HALF THE TIME 111.30:,

LESS-THAN HALF THE TIME 5 5.68
THERE WERENEVER ENOUGICTERMINALS 12 13.64

o 0.0"

o 0.0'

26

-.27

Ca

YERY.UNDESIRABLE
DMESIRABLE PUT HOT SERIOUS
DESIftABLE',
VERY DESIRABLE
NO OPINION
MULTIPLE RESPONSE

NO RESPONSE

HAVE SYSTEM FAILURES ANO/OR'RED LIGHTING BEEN A PROBLEM t.!,
YES, A MAJOR PROBLEP
YEStA MINOR PROBLEM -

NO, NOT A .PROBLEN-,,
...-

MULTIPLE RESPONSE ' i'i -!'

NO RESPONSE
. ..:

)

HOW MANY'OLATO LESSONS HAVE YOU DESIGNED OR HELPED TO DESIGN
ZERO ,

ONE
s.

, TWO
THREE
FOUR .

FIVE
.

SIX
SEVEN
EIGHT OR MORE u..

MULTIPLE 'RESPONSE'
NO RESPONSE -

31 .

41
7'

1
7-
0'

I

6
51
-29
0
2

49 ,

14.
6
6
4'
0
-0

0
8
4
0

35.23
46.59
7;95
1.14
7.95
0.0
1.14.

4.82
57.95
32.95

. 0.0";
2.27

55.66
15.91 -.
, 6.82
'6.82
.55
0.0
0.0
0.0
9.09
1.14
0.0

129. 7
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NUMBER" OF OBSERVATIONS

ITEMS AND
ALTERNATIVES

28' HOW MANY PLATO LESSONS HAVE.YOU PROGRAMMED
ZERO'
'ONE
TWO
THREE
FOUR'
FIVE
SIX
SEVEN, c

EIGHT-OR:MORE'
.MULTIPLE RESPONSE

NO RESPONSE

29 HOW DIFFICULT DO YOU THINK
NERY DIFFICULT
-MODERATELY-DIFFICULT-
NOT DIFFICULT AT ALL
NOT SURE
MULTIPLE RESPONSE

- NO RESPONSE

IT IS TO DEVELOP A PLATO

10 HOW DIFFICULT DO YOU REGARD THE USE
VERY\DIfFICULT

c
MODERATELY DIFFICULT
NOT DIFFICULT AT-ALL--
I HAVEiNOT USED THE TUTOR LANGUAGE
MULTIPLE RESPONSE

NO RESPONSE'

31 HAVE YOU EXPERIENCED DIFFICULTY IN OBTAINING
GREAT DIFFICULTY
SOME DIFFICULTY
NO DIFFICULTY
NEVER TRIED TO OBTAIN LESSON SPACE,
MULTIPLE RESPONSE

NO RESPONSE

LESSON

(Ax

OF THE TUTOi LAMOAGE
1

32 HOW HELPFUL DO YOU REGARD THE UNIVERSITY OF

TOTAL
88

FREQ PERCENT

61 69.32
16 18.18
2 2.27
o ,0.0
2 - 2,27
1 i.14
o 0.0
o _0.0_
-5 ,-,5468
1 1.14
O 0.0

14 15.91
47 53.41
5 , 5.68

19 - 21.59
0 0.0
3 3.41

1 1.14

k
25 28.41
9 1Q.23
50 56.82
0 0.0
3 3.41

LESSON SPACE FOR AUTHORING
3 3.41
6 6.82
21 :23.86
5.6 ,63.64
'0 0.0
2 2.27

ILLINOIS EXTENSION COURSE '

VERY HELPFUL --15 17.05
MODERATELY HELPFUL -18 20.45
NOT-HELPFUL AT ALL 1 1.14
I HAVE NOT TAKEN SUCH A COURSE 52 59:09
MULTIPLE RESPONSE 0 00.0

NU RESPONSE 2 2.27
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TOTAL.-

`NUMBER OF OBSERVATIONS .. 88

!. ITEMS AND
ALTERNATIVES FREQ PERCENT

, .

33 HOW-HELPFUL DO YOU REGARD THE CERL SUBJECT MATTER COORDINATOR
VEkY HELPFUL 39 44.32

MODERATELY HELPFUL 18 20.45-

NOT HELPFUL AT ALL 7 2 2.27

. NO CONTACT WITH COORDINATOR 23 26.14
._.. MULTIPLE .RESPONSE ft'' 0 0.0

NO `RESPONSE . 6 6.82

lit HOW HELPFUL DO YOU REGARD THE PLATO SITE COORDINATOR
-VERY HELPFUL _ 70 70.55

MODERATELY HELPFUL ..: 16- 18.18
NOT HELPFULAT,ALL 1' 1.14

MULTIPLE RESPONSE 0 0:0

NO,RESPONSE 1 1.14
,

-35. HOW HELPFUL DO YOU REGARD THE COURSE RECORDS
VERY-HELPFUL

. , , . 44 50.00

'MODERATELY HELPFUL . 34 38.64,

NOT HELPFUL AT ALL 8 9:09

. I AM NOT AWARE OF SUCH COURSE RECORDS 0 0.0

MULTIPLE RESPONSE ,. 0. 0.0

NO RESPONSE \
- , 2 2.27

.

36 HOW EFFECTIVE DO YOU REGARD THE PLATO SUBJECT MATTER MEETINGS .

VERY EFFECTIVE
,. 16 . /8.18

.MODERATELY EFFECTIVE 28 31.82

NOT EFFECTIVE AT ALL . 3 3.41

I HAVE NEVER ATTENDED SUCH 38 43418
`'MULTIPLE RESPONSE , 0 0:0

NO RESPONSE 3 .3.41
t .

5, -t
\

1 '37 HOW ADEQUATE ARE THE NUMBER OF PLATO LESSONS AVAILABLE
VERY ADEQUATE 0; "4

ADEQUATE
INADEQUATE-.
VERY INADEQUATE
NOT SURE
MULTIPLE RESPONSE

NO RESPONSE

38 HOW fiDEDUATE IS THE CCONTENT'OF THE LESSONS A ILABLE

VERY ADEQUATE 14 15i91

ADEQUATE 62 70.15
NADEQU AT E,-;;;-- 10 11.36

VERY-INADEQUATE 0 0.0

NOT-SURE 0 0.0

MULTIPLE RESPONSE 1 1.14

NO RESPONSE 1 1.14..

14 15.0C
50 56:82
19 .21.59-'
2 2.27
1 1.14
1 1.14
1 , 1.14'

c.
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NUMBEICOF OBSERVATIONS

ITEMS AND
ALTERNATIVES

39 HOW ADEQUATE iSTVE CLARITY OF THE MATERIAL PRESENTED
VERY ADEQUATE
'A0EQUATE1
INADEQUATE
VERY INADEQUATE
NOT SURE
MULTIPLE'RL whse

NO'RESPONSE
t.

40 HOW ADEQUATE IS;THE USE OF-EXAMPLES7AND ILLUSTRATIONS
VERY ADEQUATE 15 A.7.05
ADEQUATE 4 ft 59 67.05
INADEQUATE 8 "9.09
VERY INADEQUATE 1 A.--1.14

NUT SURE 3 3.41
MULTIOLE,RESPONSE 0 0.0

NO RtSPONSE 2 = 2 i27

41 HOW' ADEQUATE IS THE HELP PROVIDED FOR STUDENTS IN THE PLATO LESSONS
VERY ADEQUATE 9 10.23

48: 54.55ADEQUATE
INADEQUATE . 15 17.05
VERY INADEQUATE' 2 2.27
NOT SURE 10 11.36
MULTIPLE RESPONSE 3 3.41

NO RESPONSE' 1 1.14

L TOTAL-
$8

FREQ PERCENT"

11- 12.50
60 68.18
11" 12.50
1 1.14
2 2.27
2 247-
1 . 1.14

42, IN GENERAL,HOW DIFFICULT ARE THE PLATO LESSONS.FOR YOUR STUDENTS`
VERY DIFFICULT 0 , 0.0
DIFFICULT , 8 9.09
ABOUT RIGHT '70 79.55
EASY 5 5.6B
VERY EASY 0 0.0.

. MULTIPLE RESPONSE .3 3.41
NO RESPONSE 2 2.27

43 HAVE CONTENT ERRORS IN THEE LESSONS BEEN A PROBLEM
YET, AMAJOR PROBLEY
YES, A MINOR PROBLEM -

NO, NOT A PROBLEM
MULTIPLE RESPONSE

NO RESPONSE
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1 1.14
36 40.91
45 51.14

0.0
6' 6.2'
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NUMBER OF OBSERVATIONS

ITEMS AND
ALTERNATIVES

44 HAVE MECHANICAL ERRORS IN THE LESSONS BEEN A PROBLEM
YES, A MAJOR PROBIEN
TES, A MINOR PROBLEP'
NO. NOT-A PROBLEM

t MULTIPLE RESPONSE
.NO RESPONSE

45..HWOIFFICULT IS IT FOR THE STUDENTS:TO,SIGN.ON
.

'VERY DIFFICULT
DIFFICULT. -.

:,ABOUT RIGHT
. EASY
VERY EASY
MULTIPLE RESPONSE-

NO RESPONSE

'119-

TOTAL.'
88

FREQ PERCENT

1: 191.44:

34 38.64
O 0.0
9. 10.23

A) 0.0
2 2.27, ;-,

35 - 19.77
34 38.64--

13 14.77
O 0.0-
4 14.55.

46 HOW DIFFICULT IS IT FOR THE - STUDENTS MUSE THE INDEX
VERY-DIFFICULT 0 0.0

. DIFFICULT
. 6 ' 6.82

'ABOUT RIGHT 34 44.32
FASY 26' 29.55

. VERY EASY , .. 11 12.50
MULTIPLE-RESPONSE i 0 0.0

NO RESPONSE 6 6482
.

47 HOW-DIFFICULT 1,4 IT FOR THE STUDENTS TO'LOCATE THE CORRECT LESSON
VERY DUFICIAT'

t_ 1 ,1.14

DIFFICULT 6 5.68
ABOUT RIGHT 44 : 50.00
EASY 26 29.55
-VERY EASY - -- .8. 9409
MULTIPLERESPONSE. 0 ,:04

NO'RESPONSE 4 '4.55

48 HOW DIFFICULT IS IT FORITHE'STUDENTS TO GET OUT OF A LESSON
VERY DIFFICULT _

DIFFICULT
ABOUT RIGHT ;

'EASY
VERY-EASY

'MULTIPLE RESPONSE
ND RESPONSE -

-(133

2 2.27
19 21.59
30 34.09
23 26.14
11 .12.50.

0.0
3 '3.41
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S4

NUMBER OF OBSERVATIONS

%-

ITEMS AND
ALTERNATIVES

o.

49 HOW DIFFICUI IS VI FOR THE STUDENTS TO GET

o

. TOTAL
as

FREQ PERCENT_

NiO A NEW LE,SSON
VERY DIFFICULT
DIFFICULT

.

ABOUT RIGHT
-EXSY
VERY EASY -

MULTIPLE RESPONSE
NO RESPONSE

,

.-,.:'''-

,;
1

__
2-

i,,,.. 15
........... , ,

. , . 35
. 25

-- , 8-
0
3

501 HOW DIFFICULT IS IT FOR,-THE STUDENTS TO DETER INE THE CORRECT ANSWER
VERY DIFFICULT 3 3,

2.27-
4'17.05
39.77
Z8.41
9.09
0.0
3.41

DIFFICULT
ABOUT RIGHT
EASY-
VERY EASY
MULTIPLE RESPONSE.

.

NO RESPONSE - 3' 3.41 .;.- a
3 c--

1 -HOW DI FICULT IS _IT FOR THE.STUDENTS TO _INTERpRET'PLATO VOCABULARY

.'
fe%RY.DIFFICULT 0 0.0.\

.

4r''FICULT ,- -.,. 17 19.32
-AdDLWRIGHT 55 62.50 \
i,ASY. 10 11.36 \

VERY EASY \ k, 1 1.14 ,

OLTIPLE RESPONSE e 0 .0.0

.. NO-RESPONSE 1 5 ' 5.68

52 HOW DIFFICULT IS IT FOR THE STUDENTS TO USE THE HELP -TYPE KEYS .

'VERY DIFFICULT , 0 0.0

DIFFICW _j
.,-- 18_ 20.45-

*BA
..._

T RIGHT'
,_____.

,
,

47 -53.41
EASY ------" -14-4- 15.91

14ESPONSE .

`'MULTIPLE RESPONSE 0 0.0
.

, \\ r
.

8 9.09

1 1.14VERY EASY

53 HOW DIFFICULT 1$ IT FOR THE STUDENTS TO USE HE ON-,LINE TESTS

VERY DIFFICULT
, 1 1.14

DIFFICULT . 8 9.09,

27 30.
48 54.55
5 5.68
2 ' 2.27
0 0.e.,

ABOUT RIGHT
EASY,
VERY, EASY
MULTIPLE RESPONSE

NO RESPONSE

.00

.
56 63.64
-6 6.42

2:27
.1 1:14
14 5.9
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NUMBER OF OBSERVATIONS

ITEMS AND.
ALTERNATIVES

a

p

t

TOTAL
'88

FRED PERCENT

54 HOW DIFFICULT IS IT FOR THE STUDENTS TO TYPE
VERY DIFFICULT ' 1 1.14
DIFFICULT 19 21.59
ABOUT RIGHT 47 53.41
EASY. If 12.50
VERY-EASY It. 3 3.41
MULTIPCE RESPONSE 0 0.0

NO RESPONSE 7 . 7.95

. ..

55 HOW DIFFICULT IS IT FOR THE STUDENTS TOO SIGN OFF
VERY DIFFICULT .4 0 0.0
DIFFICULT 2 2.27
ABOUT RIGHT 01 V 33 37.50
EASY ... 34 38.64
VERY EASY 14 15.91
MULTIPLE RESPONSE 0 0.0'

o

NO RESPONSE . S 5.68
.

.
'4N

5.6 WHAT IS PLATO'S IMPACT ON STUDENT ACHIEVEMENT
HIGH POSITIVE

.

\
10 , 11.36

POSITIVE IMPACT Aolk. 71.59
*, ND IMPACT 13 14.77

NEGATIVE IMPACT, < up I 1.14
HIGH NEGATIVE IMPACT 0 0.0
MULTIPLE RESPONSE 0 0.0.

NO RESPONSE 1 . 1.14

:57 WWII' IS PLATOiS IMPACT. ON STUDENT -ATTITUDES TOWARD summer MATTER
/1

HIGH POSITIVE .,. .---- . : 11 12.50 .

POSITIVE IMPACT 59 67.05
JNO IMPACT 16 18.1e
NEGATIVE\ IMPACT . 0 0.0
HIGH NEGATIVE IMPACT 0 0.0
MULTIPLE RESPONSE 0 0.0

NO RESPONSE *., 0
( .

, .,..-. 2 . 2.27

58 WHAT IS PLATO'S IMPACT ON COURSE COMPLETION RATES .

HIGH POSITIVE
POSITIVE IMPACT
NO.IMPACT'
NEGATIVE IMPACT
HIGH NEGATIVE' IMPACT
MULTIPLE RESPONSE

+NO-RESPONSE

1,35

1 1.14
' 24 27.27

60013
v .7.95

1.14
0.0
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0

MUMBEIt4WOBSERVATIONS
0

ITEMS AND
ALTERNATIVES

3

59 WHAT IS PLATO'S IMPACT ON
HIGH POSITIVE
POSITIVE IMPACT
NO IMPACT .

'NEGATIVE IMPACT
HIGH NEGATIVE IMPACT
MULTIPLE RESPONSE

NO RESPONSE.
.

60 WHAT IS PLATO'S IMPACT ON
HIGH POSITIVE

J'JPOSITIVE IMPACT
NO IMPACJ
NEGATIVE IMPACT
HIGH NEGATIVE IMPACT
MULTIPLE RESPONSE,

NO RESPONSE

61 WHAT IS PLATO'S IMPACT ON
HIGH POSITIVE
POStTIVF IMPACT
NO IMPACT -

-NEGATIVE IMPACT
HIGH NEGATIVE IMPACT
MULTIPLE RESPONSE

NO RESPONSE

-122-

TOTAL
8$

FREQ PERCENT

QUALITY-OF STUDENTINSTRUCTORINTERACTIONS
6 :6.82

49 55.68
28 31.82
2 2.27
O 0.0
1 1.14
2 2.27

QUALITY OF STUDENTSTUDENT INTERACTION
8- 9.09

48 54.55
28 31.82
2 2.27
O 0.0',
O 0.0
2

FACULTY DUTIES AND RESPONSIBILITIES

t

4
39
36
6

4.55
44.32 .

40.91
6.82
0.0
0:0
3.41
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Instructors were evenly divided '(item3) on.their opinions about .

the value of PLATO for higher and lower ability studenteL Although 26%

of the instructors` thought that PLATO &es contribute to better student

attendance, most (73%) were not sure or responded negatively.

Although most (83%) did not give extra credit for using PLATO,

172 did. This information provides a useful caution against using_

student grades in assessing treatment effects as they may be somewhat

inflated if extra credit is given to-PLATO students.

. The responseto'item 6 indicates that some instructors (14%) did

not require' students to attend all or some of their PLATO sessions.'

In general, the PLATO laboratory sessions in the courses in the evalua-

tion were considered the same as regularly scheduled .class. periods.

More than half (59%) of the PLATO instructors would probably or

definitely use PLATO more if more lessons and terminals were available.

This response should be interpreted in conjunction with the responses

to items 8, 9, and 16.. The vast majority (67% and 77%) of the in-

structors agreed that their entire course could not and should not be

taught 'exclusively on PLATO. The instructors generally (61Z) agreed

with the intention of the developers that about one-third or less of

the course be devoted to PLATO. About. 16% thought that half the course

or more would be.optimal. Other suggestions included use for homework

only,, laboratory work, and independent study.

Item 17 was used as a further check on the information obtained

in item 4 on motivation of students to attend-the PLATO sessions. In
, -

general, instructors perceived little effect of PLATO on student

#tendance although 11% did perceive such an effect.

Approximately 78% of the instructors thought that students did

spend some time' using PLATO outside of the regularly scheduled PLATO

clais time (item 18). Most (76%) thought that the time spent
r-

was small however. The instructor responses to item 19 indicated that

students would probably spend more free using PLATO if more terminals

13
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, were available. This. result agrees with the student - results previously

mentioned. The data do not prove that greater availability of terminals

would lead to greater usage of the-system since we did not.perform an

experiment to check this assertion, but the desire and perceptions

reported certainly point in that direction.

As'was the Casein the student'yesults, the' instructor responses

contradict one of the common concerns about computer-assisted instruc-

tion, namely that students will be, isolated and lose contact with

instructors. -Approximately 39% of the instructors thought .that they

had more contact. with studenti because.of-PLATC4 47% thought that

contact with students was unaffected by PLATO; and, only 45Z...thought

that their contact with students wasdecreased because_of,PLAT0.

One' interesting hypothesis-about computer-assisted instruction

is that it might decrease the workload of instructors. Based on the

information gained in this evaluation, this hypothesikis notsupported.

On the contrary, 33% of the instructors felt that using PLATO actually

increased the amount of work.necessary for the course in which PLATO

was used, and 45% felt that using PLATO had no effect on workload.

Some decrease in workload was perceived by',20% of the instructors.

However, 34% of the instructors thought that PLATO did'relieve,them of

sclme routine duties. The majority (58%) did not think they had been

relieved of any routine duties. Instructors were about evenly divided

(4 % vs. 47% on item 23) on whether or not PLATO affected their teaching

'me hods.

V In items 24-26, instructors were asked'to comment on three areas

of concern in the implementation and demonstration: (a) the adequacy

of the number of terminals, (b) the desirability of student sharing

of terminals, and (c) the disruptioncaused,by system failures and/or

red-lighting. Regarding the number of terminals available for their

students, 39% of the instructors. responded that there were always

enough. terminals available, 14% responded that there were never enough,

and 48% responded that there were insuff icient numbers of terminals

available for all of their Students part of the time when they intended

.
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to use them. Only 9% of the instructors thought that it was desirable

for students to share terminals. The vast majority (82%) thought that
- ,

students' sharing terminals was undesirable although 47% did not con-

sidei sharing a serious problem. Although only 7% of the instructors

considered System failuieS and/or red-lighting a major problem, 58%

considered these disruptions a minor problem. In observing the PLATO

classes, the evaluatori came to a similar conclusion. Malfunctions
.

in the PLATO-system were bothersome.but'not a major problem in the

-implementation and demonstration.

One, objective of the PLATO project was to incorporate instructors

into the process of designing and/or programming- lessons. The re-
.

sponses to items 27 and 28show that approximately 43% of the instructors

did design one or more lessons and 29% of the instructors actually

,programmed one or more lessons: A Small perCentage"of instructors

(9%) designed eight orniore lessons, and 6% programmedeight

`oralore lessons. Only 6% of the instructors considered developing a

PLATO lesson "not difficult." The majority of instructors (69%) con-
.

sidered developing PLATO lessons moderately or very difficu t: It

had been hoped that the' TUTOR language used to deVelop PLATO essons

would be sufficiently easy for instructors to use in developing lessbns. .

In the implementation and demonstration, 57% of the instructors never

used the,TUTOR,language. Of those (35 instructors) who did, 26% found

it to be "not difficult:at all." The remaining 74% 'found it to be

'moderately or verydifficult.
,

To summarize the information in items 27-30, about half (43%) of

the participating instructors did help to design lessons. Altosf one-
,

third (29%) actually programmed lessons., The TUTOR language was

probably more difficult for the instruct,,,rs than. had originally been

.hoped, but not so difficult as to keep instructors from developing

lessons if they were interested in doing so.

In items- 32 -36, instructors were asked to rate certain components..
of the PLATO implementation and demonstration considered,in its broad

context: (a) the various extension courses availible for learning

139 1,
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about PLATO; (b) the assistance provided to PLATO users by the'liaison

staff of CERL, the local site coordinators, and the course records

available on-line on PLATO; and (c)'the meetings held for PLATO in-

structors in the various subject areas... .The purpose of this information

was to providesome'input-for-decision-makers about what components of

the project were perceiVed as most helpful by the instructors._, Of

those instructors who participated in the.extension courses, 97%, Con-

e
sideredthe courses moderately or very Telpfur. Only one instructor

considered the extension courses "not helpful at all." Of the 82_

instructors Whe,responded to item 33, 28% had no contact.with the CERL

subject matter-coordinators. 'of those who did, 96% considered the

contact moderately or very helpful. Similarly., 99% of those responding

considered their contact with the local site coordinators moderately

or very helpful; 80% considered the local site, coordinators very

helpful.

Items 37 -55 were designed to gain. information abOut very specific

aspects of the PLATO system. The resources of the evaluation project

did not permit a detailed content analysis of lessons. Aethis stage

of the implementation, with lessons undergoing considerable development

and revision, it is questionable whether such an assessment would have

been possible or useftii. Nevertheless, we have collected information

about how the instructors who. used the system viewed such aspects as
.-

number and content of lessons available, clarity of materials, use of

examples and illustrations, assistance provided to students by the

various help sequences in lesbons, content _and.mechanical errors in

lessons, difficulty level of lessons, student diffitulties in signing-on,

signing-off, using the index, getting into and out of lessons,diffi-

culty of the vocabulary level used in lessons, student difficulties

in using the help-type keys, the on -line tests, and the keyboard in

general...

The vast majority (72%-86%) of the instructors judged the number

and content of lessons, the clarity of the material presented, and the

use of examples and illustrations to be adequate or very adequate for

their students.
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...

/1-.01hongh the majority (65%) of the instructors thought that the

help -provided for students was adequate or very adequate, a sizable
.

i-; t

minority (19%) thought that the help provided was inadequate or very _______

Inadequate. The-independent dbairiers on the evaluation staff did note

occasions when no help wasavailable.to students who attempted to get

heip,by using the he1Rkey. -This result has implications for future

lesson writers. Although there may be a limit to the amount of help

that can.reisonably'be pro4ided in each lesson, the need for more help

within lessons was noted by a sizable number of instructors and by the

independent observers.

A

About half the instructors.(412-50%)considered content and

-mechanical errors iii lessons to be a minor problem.< Only one instructor

viewed these problems as major.

The vast majority (85%) of the instructors judged the difficulty

level of'the PLATO lessons to be easy or about right for their students.

Of course, there wad variation in'the PLATO lessons, but this result

.indicates a general satisfaction by the instructors with the available

PLATO lessons., .
\

.0 ...

. 4 very small minority (22-7%) ofinstructors rated any ofthe
\ .

following aspecisf the system as difficult for students: signing-on,

signing-off,"using an index, and locating the.correce'leison to enter.

On the other hand, a-sizable minority (192-24%) judged the following

aspects to be difficult or very difficult: getting out of a lesson,

getting into a new lesson, interpreting the PLATO vocabulary,. andusing

help-type keys. The most difficult aspect for students in using lessoni

(judged difficult or very-difficult.by 34% of the instructors) was
s.

determining the correct answer for PLATO. The evaluators, did note this

to be somewhat of a problem in the observation phase of the evaluation.

In some lessons, the response that would be accepted as correct was

very narrowly constrained. Of course, it is difficult to anticipate

all equivalent responses.to an expected response, but this was an aspect

0 -

of the lessons that.7-caused-cOnsiderable frustration to students and
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sometimes embarrassment to instrictors'whnwerehot very familiar with

the particular_ idiosyncraciesnf.answer judging in specific lessons.

The last few items (56-61) in the instructor qUestionnaire re-
.

questecrinstructors to rate the impact of PLATO from negative to posi-

tive on student attitudes, achievement, and attrition; 'on.:student

instructor interaction, student -student'interaction; and on facility

duties'and responsibilities. In general, a large majority...180%=83%)

of the. instructors thought that PLATO had a positive or highly posi-

tive impact on student attitudes and achievement. The majority (60%)

thought that PLATO had no impact on course completion rates, altheUih

28% thought that it had:a positive effect and 9% thought that it had

a negative effect,

The majority (63%-64%) thought that PLATO had a positive impact

onatudent=instructor and student=student interactions. Very fewin-

structors (2%) considered, the impact of PLATO on student-instructor and

student-student interactions toe negative.

Finally, approximately 49% of the instructors thought that PLATO

had.a positive effedt on their duties and responsibilities while 7%

thought it had a negative impact. These responses indicate quite.clearly

that instructors who used'the PLATO system viewed it favorably.

6.6 Non-PLATO instructors

In the basic evaluation design, 32 PLATO instructors also taught

non-PLATO classes. When such comparison classes could not be obtained,

additional instructors were asked to participate in the evaluation and

allow their classes to serve as comparison classes. Fifteen corn-

munity college instructors agreed to-participate in the evaluation

under this.condition in the.Fall 1975 semester. Of the 15, 14 completed'

a 4 item questionnaire at the end. of the semester. The responses to
-

this questiOnnaire are given in Table 6.6.1. Two of the 14 had taught

a class Ising PLATO.in the past but were not using PLATO in the-Fall

1975 semester. Nine of the 14 had never operated a PLATO terminal;

one Instructor did not respond to the queationso we do not,know for

sure whether that instructor had in fact operated a PLATO terminal.
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_Table 6.6,1
Responses of non-PLATO Initructore

.

NUMBER OF'OBSERVATIONS
...4. .

ITEMS AND"
.-. -

-,.

-

ALTERNATIVES ,, 1

. .,...t

.

TOTAL
14

. ,

.

FREQ PERCENT

1. 00 YOU HAVE SOME KNOWLEDGE OF THE PLATO PROGRAM
'YES 13 92.86
NO 0' 0.0

NO RESPONSE 1 '7.14

2 HAVE YOU OBSERVED PLATO IN OPERATION
YES ... . 10 1.43
NO I, 3 21.43

NO RESPONSE' 1 ,7.14

3 HAVE YOU, EVER OPERATED A PLATO TERMINAL i.

YES -4 28.57
NO

..
9 64.29

NO-RESPOu5E 1 .1.14

'4 HAVE YOU DISCUSSED PLATO WITReSTUDENTS
. YES 10 71.43

NO 3 21.43
. NO RESPONSE 1 7.14

5 HAVE YOU DISCUSSED PLATO WITH OTHER FACULTY MEMBERS
YES 11 18.51.
NO, 1 2 14.29

, 6

NO RESPONSE ,,

HAVE Y0U.DISCUSSED PLATO WITMNISITORS TO YOUR COLLEGE

1 - 7.14

''YE5 4 28.57 ,

NO 9 64.29
'NO RESPONSE 4 7.,14

1: HAVE YOU EVER ATTENDED A PLATO ORIENTATION_ SESSION
YES 2, 14.29

11 78.57
NO RESPONSE -1 . 7.14

HAVEYOU TAUGHT A CLASS USING PLATO-
-YES . 2, 14.29
NO 11 78.57

'NO RESPONSE 1 7.14
. .

9 ARE YOU INTERESTED IN USING PLATO AS PART OF YOUR INSTRUCTION
_ .

VERY INTERESTED
_

,

..SDKEWHAT--INTERESTED---17
1

6
7.14

42.86
___

-NOT SURE , 2 L4.29
NOT INTERESTED 4 28.57-

. DEFINITELY MDT INTERESTED 0 0.0
NO RESPONSE' 1 7.14
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NUMBER OF OBSERVATIONS

ITEMS AND
ALTERNATIVES

10 MY COLLEAGUES SEEM TO BE FAVORABLY IMPRESSED WITH PLATO
AGREE ,

DISAGREE
NQ RESPONSE

. .

TOTAL
14

FRS) PERCENT

11 I'D LIKE TO LEARN MORE ABOUT PLATO BUT I HAVE NOT HAD THE TIME.

..

6 42.86
5 35.71
3 21.43'

AGREE 6 42.86
DISAGREE -6. 42.86

'-- NO-,RESPONSE -.'.-. ....- 2. 14.29.

.STUDEMTS BECOME MORE ACTIVE IN THEIR OWN LEARNING ThROUGH PLATO
.AGREE . 3. 21.43

,
.

DISAGREE , 7 50.00

NO RESPONSE 4. 28.57

13 PLATO IS A PASSING FAD .,

AGREE 3 21.43
DISAGREE .,

6 42,46

NO RESPONSE 5 .15.71
.

''

14 PLATO RELIEVES INSTRUCTORS OF MANY, ,ROUTINE, DUTIES
AGREE ..

. 1 7.14

, DISAGREE 11 57.14'

NO RESPONSE \ 5- 35./1
. .

15 IT WOULD BE DIFFICULT TO JUDGE STUDENTS DARNING USING PLATO
AGREE
DISAGREE

NO RESPONSE.

16 SOME OF-MY STUDENTS SEEM TO BE FAVORABLY
AGREE
DISAGREE

NO RESPONSE

17 I DON'T ThINK PLATO OFFERS ANY LESSONS_, IN
AGREE.-
DISAGREE .

NO RESPONSE

5 35.71
4 28.57
5 35.71

IMPRESS p WITH PLATO `%

THE AREAS THA I TEACH

7 50.00
3 21.43
4 28.57

1 ,7.14
11 78.57
.2 14.29

18 PLATO DOES NOT DEVELOP INTEREST IN A SUBJECT AS MUCH AS REGULAR CLASSROOM

AGREE 'r 50.00

DISAGREE 4 28.57

NO RESPONSE 3 21.43
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VAAL
NUMBER OF OBSERVATIONS 14

ITEMS AND
ALTERNATIVES FREQ PERCENT

19 PLATO PROVIOES kGREATER OPPORTUNITY FOR INSTRUCTION ON AN INOIVID. BASIS'
AGREE 4 28.57
DISAGREE 5 35.71

NO RESPONSE 4. 35.71.
I-

20 PLATO IS DEHUMANIZING FOR THE STUDENTS.
AGREE 2 14.29.:

'DISAGREE 4 9 64.29
NO RESPONSE 3 21.43'

._.
. V

21iLATO TERMINAL WOULD PROBABLY IMPROVE STUDENTS LEARNING STRATEGIES- .

AGREE 5 35.7.1

'DISAGREE fp 28.57
NO RESPONSE 5- 35.71,

. . ,

22 I WOULD FEEL COMFORTABLE USING PLATO AS PART,OF MY COURSE INSTRUCTION
AGREE 7 '50.00-..

° DISAGREE. 4 28.57 -

NO RESPONSE 3 21.43

23 WITH PLATO STUDENTS RECEIVE LESS INDIVIDUAL,ATTENTION
AGREE 3 21.43
DISAGREE '5 3.71

NO RESPONSE - . 6- 42.86
. .

. . -:.,,-."%o.

24 PLATO.IS ONE OF THE MOST SIGNIFICANT DEVELOPMENTS IN EDUCATION TODAY
AGREE

:

/ , 2 14.29
DISAGREE i 4 57.14

4 28.57 .NO RESPONSE.

25 BREAKDOWNS OF THE PLATO SYSTEM DISRUPT STUDENTS LEARNING
AGREE
DISAGREE

NO RESPONSE--

5 35.71--- _-

4 28.57
5 35.71

26 PLATO TAKES UP VALUABLE CLASS TIME,
AGREE 5 3.71
DISAGREE 4 28.57

NO RESPONSE 5 35.71

7 PLATO IS A VALUABLE RESOURCE FOR THIS INSTITUTION
AGREE 9 *64.29

DISAGREE i
2 14.29

NO RESPONSE 3 21.43
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.4

TOTAL

NUMBER OF OGSERVATIONS 14

ITEMS AND
ALTERNATIVES

28. PLATO SUPPRESSES STUDENT CREATIVITY
AGREE
DISAGREE

NORESPONSE

WHAT IS PLATO'S IPPACTON STUDENT ACHIEVEMENT
HIGH POSITIVE IMPACT
POSITIVE IMPACT
HO IMPACT
NEGATIVe6PACT
HIGN NEGATIVE IMPACT

NO RESPONSE ra

A

ORE() PERCENT

3 21.43
8 57.14
3. 21.43'

O 0.0
42.86
21.43
7.14

"INN,0 0.0

s.
28.57

30 WHAT IS PLATO'S, IMPACT ON STUDENT ATTITUDES TOWARD SUBJECT MATTER
-

,IS

POSITIVE IMPACT 0 0.0,-

POSITIVE IMPACT 6 42.66

NO\17NEG TIVE IMPACT

ACT 3 21.43

HIGH NEGATIVE IMPACT O 0.0
1 7.14

Na RESPONSE 4 28.57

31 WHAT IS PLAT 'S IMPACT OM COURSE COMPLETION RATES
HIGH POS TIVE IMPACT
POSITIVE:IMPACT
NO IMPACT
'NEGATIVE IMPACT
HIGH NEGATIV IMPACT

NO RESPONSE

O 0.0
2 14.29

. 0 0.0.

%. 0 0.0
5 35.71

32 WHAT IS PLATO'S IMPACT OM-QUALITY OF STUDENT - INSTRUCTOR INTERACTION

HIGH POSITIVE IMPACT 0 0.0

POSITIVE'IMPACT
NO IMPACT -

NEGATIVE IMPACT
HIGH NEGATIVE.IMPAC

NO RESPONSE

33 WHAT IS PLATO'S IMPACT ONQUALITY OF STUDENT=STUDENT INTERACTION
HIGHIPOSITIVE IMPACT
POSITIVE IMPACT
NO IMPACT
NEGATIVE NWT 4_
HIGHNEGATIVE IMPACT

NO.RESPONSE

0

4 '28.57
3 21.4
2 14 9
O :0
5 //35.71.

;0 0.0
,' 4 28.57

/ 5 35:71
O - -0.0

O 0.0
5 35.71

4,
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NUMBER, OF OBSERVATIONS

ITEMS AND
ALTERNATIVES

TOTAL
14

FRE() PERCENT

34 WHAT IS PLATO'S IMPACT ON FACULTY OUTIESANO RESPONSIBILITIES
HIGH POSITIVE IMPACT 0* 0.0
POSITIVE IMPACT 4 28.57
NO IMPACT 4 28.57
NEGATIVE 2 114.29
HIGH NEGTIVE IMPACT 0 0.0

NO RESPONSE 4 28.57

0

t

4 \

447-- O
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r,fNevertheless, the 14 instructors were a groupybo had generally not

used the PLATO system. They were, of course, teaching
.

subjects irithe

five targeted sublect.arets, and:ihey were interested enough

evaluation to participate. Their responses must be interpreted'in the

. light of ,that inforiation.

The purpose of questioning these instructors was to obtai infor-

nation about the impact of PLATO bn instructors wile-were not'ueing the .

system. In general, there was a considerable impact on these,*

structork. The vast majority (71X -79X) had observed PLATO in operation

and had discussed the PLATO system with their colleagues awl-students.

Approximately half of the.instructors were somewhat, or very interested-
.

inusing PLATO as part of their instructional- activities.

On items 10-35,.a sizable minority (142 -46%)of'the instructors

"were reluctant to hazard an opinion on one or more of-the items. In

view of the small sample to start with, we.have nit attempted to de-

rive zany strong conclusions from these data.. Insgeneral, at least half

of the instructors were willing to agree that some of their students

seemed favorably impressed with PLATO (item 16), that they would feel

comfortable using PLATO as,parof their Course instruction (item 22),

and that PLATO was a valuable resource in their institution (item 27).

liore than half (9 and 8) were Willing to go on record. as disagreeing
4

that PLATO in dehumanizing for students or that is suppresses'atudent

creativity..

A sizable minority (292-36Z) were not willing to rate the

impact of PLATO on student achievement, attitudes, and completion

rates; on student-instructor and student- student ict4ractions; and

on faculty duties and responsibilities. Of those who were willing to

bazard,an opinion, they were more generally. positive than negative in,

their impressions.

To summarize, we do not intend to-present these results as con-

-elusive inforiation about the impact of PLATO on all-instructori in

the participating. community colleges. These were instructors in the
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targeted subject areas-who participated in the evaluation. They were

not^PLATO users in-the Fall 1975 semester. The data indicate a favop-
.

,able ImpresliOn made on such instructors through indirect contacts

with the PLATO system.

6.7 Instructors in both' treatment and\control.conditione

In the evaluation design, 32 instructors served as their own ,-

controls; Of the 32, 28 responded to a third questionnaire designed

exclUsively for thii group. The. responses received are summarized

in Table 6.7.1.

These instructors were unique in that they were PLATO users who
.

agreed not to use PLATO in'some of'iheir classes for the.purpose of

providing usefUtinforiation in the eiiivation: In large girt, the.

success of the evaluation was dependent on'their Cooperation in keep:.

ing.,the non-PLATO students from being contaminated, so_te speak, by

therreatment. Their cooperation in this area was exCellent And the

evaluators considered then further,sonice of 46 Moiled. informs-

tio
in

on the impact of the MATO system.

The ten items in this-brief questionnaire were designed to elicit

inform.= about the spe9ificstudents in thole instructors' claises

rather than:, the more general type of information` about the PLATO

system obtiined in the gencral PLATO instructor questionhaire. There

were Several (6). instructors who taught more than one PLATO or non-

PLATO class. They were asked in a lettei accomPanying the question-

naire to cohrider their PLATO or non-PLATO sections as a unit, if

possible, or to rank order the classei.

The results in items 1 and 2 show that the instructor, generally

preferred teaching the sections that they thought they would prefer

teaching before the semester began. It should be noted that-these

responSes were both made at the end of .the seieSter. fle did not

collect preference data before the semester began:- SuCh data would

have been useful and should be collected in future similar Studies if

149

O



Table 6:7.1

Responses' of InstructoilkWbo Taugh_,_Both\

PLATO and non-PLATO Mises

iIUMBER OF OBSERVATIONS

ITEMS AND

1. D D YOU PREFER TEACRINGJHE PLATO OR THE NON-PLATO SECTION
,PLATC
NON-PLATO
NO PREFERENCE

NO RESPONSE,

2 IIHICHSECTIONIS) -DID YOU THINK YOU WOULD PREFER TEACHING
PLATO

- NON - PLATO
NO PREFERENCE

NO RESPONSE
_

-3--WHICH SECTION APPEARED TO CONTAIN. THE MORE CAPABLE STUDENTS
PLATO ..

NON-PLATO
NO PREFERENCE

NO RESPONSE
a

TOTAL
28

FREQ PERCENT

4 WHICH SECTION APPEARED TO CONTAIN THE MORE MOTIVATED STUDENTS
PLATO
NON-PLATO
NO PREFEr:ENCE

NO RESPONSE

5 WHICH SECTION APPEARED TO CONTAIN THE HIGHER ACHIEVING STUDENTS
-PLATO 4 6 21.43
NOV PLATO 15_ 51.57
NO P EFFRENCE. 6 21.43

NO RESPONSE
. %

1 -3.57

6 WHICH SECTION HAD THE BETTER ATTENDANCE RECORD DURING THE SEMESTER
i

,

- 4 14.29
NON-PLATO 9 12.14

', PLATO.

NO PREFERENCE 15 53.57
NO RESPONSE , 0 0.0

7' WHICH SECTION REQUIRED MORE OF YOUR TIME
,PLATO 9 '32.14
NON-PLATO 10 35.71
NO PREFERENCE 9 32.14

NO:RESPONSE 0 0.0

8. HAVE YOU, HAD MORE CONTACT WITH PLATO OR NON-PLAT STUDENTS
. PLATO ^ 10 35.71 %

/i NON-PLATO 6 21.43
;NO PREFERENCE 12 42:96

NO RESPONSE. 0 ,,0.0

11
6%1
0

39.29
21.43
39.29
0.0

13 '46.43
, 3 10.71
12 42.86
0 0.0.

4 14.29
15 53.57
9 32.14
0 0.0

5 17.86
10 (115.71

i 13. 46.43
0 0.0',
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-,

NUMBER OF OBSERVATIONS

ITEMS AND
ALTERNATIVES

TOTAL
28

FREQ PERCENT

9 HAVE NON -PLATO STUDENTS COMPLAINED ABOUT NOT BEING ABLE TO USE PLATO
YES' 16 57.1k

11 39,29:
1 3.57

ND
NO RESPONSE

10 NUMBER OF STUDENTS WHO COMPLAINED ABOUT NOT BEING ABLE TO USE PLATO
ND STUDENTS 11
ONE STUDENT 1

TWO STUDENTS 7
THREE STUDENTS'- , 3
FOUR STUDENTS 1

FIVE STUDENTS 1

SIX STUDENTS 1

SEVEN STUDENTS 0
EIGHT STUDENTS 0
NINE STUDENTS ;'O

7E8 STUDENTS t2
NO RESPONSE,

.,/ t

: 1

39.29
'1.57
25.00
10.71
1.57
3.57
3.57

\ )

0.0
0.0
0.0'
7.14
3.57
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it can be done without interfering with instructor cooperation, a sine

qua non in any pvaluation carried out under real world, conditions.

In spite of -the preferences expreeffed in items 1 and 2 however,

these 28 instructors generally rated their non-PLATO classes-more

favorably than their PLATO classes on ability, motivation, achievement,

and-attendance. Given the small sample size, the results on any one

item arehardly conclusive. However, the general direction on items 3

through 6 is consistent. The results, in conjunction with the responses,
1.

on the general PLATO questionnaire, indicate that although PLATO in-

structors generally rate the impact of PLATO on student achievement,

attitudes, and attendance positively, instructors with specific students

in both conditions tend to rate their PLATO students less favorably

on these traits. Replicating this finding, or gathering the further

information needed to study it in greater 'detail, was simply beyond

the scope and resources of this project. The questions may have,heen

confusing to the instructors. They may have been unconsciously defending

themselves against to results of-the'evaluation which were not known

them at the time they filled out the questionnaires, They Aay,

have applied different criteria for judging the two groups. We present

this as an interesting finding which may be of interest to 'future

researchers.

The response to, item 7 indicates that these in tructors were

evenly divided on their Oerception of which class req red more of

their time.: one-third thought the PLATO class required ore time,

one-third the non-PLATO class, and one-third saw no differ ce in time

required by the classes.

In item 8, of the instructors who felt there was a difference

the amount of contact they had with their studentsthe-greater -peYt7--

cent e (63%)_thought-theyhed more contact with their PLATO students.

This iS further corroboration of the previous finding that PLATO does

not have an isolating effect on students. If anything, the effect is

in the opposite-direction. .
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Finally,.57% of these instructors_ reported that at least someof

their non-PLATO students complain.d aboutsetbeinkable to use PLATO.

This result is consistent with the responses given by non-PLATO

students to the student questionnaire. We are convinced from the in-

formation we received from the PLATO site personnel, and\from our own

independent obServations, that few,ofthe non-PLATO students did use

PLATO in these courses, a further indication of the cooperation of

the instructors in the evaluation effort given their,respones to item

10.

6.8 Summary
.

The results presented in this chapter indicate a favorable impact

of thelpLATO system on the attitudes of instructors and students in

the participating community colleges. Those instructors and students

who have used thesystem are dispos4to continue using Many of

those who have not used it seem to be interested in. -doing so. A small

percentage of students were nin favorably disposed to continue using the

system.

A reasonable implication of these results appears to be that the

'Oneral.apprOach used in thin implementation and demonstration should

be continued. The various components of the system were rated favor-

ably. There are a few weaknesses that have been identified. use of

the system should be Voluntary at the student level. More help sequences

in the lessons and less stringent answer judging routines would be de-,

sirable. By and large, based on

students, the strengths appeared

nesses.

the judgments of instructors and

to, significantly outweigh the weak!_-____.
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,Chapter 7

Behavior

The impact of the PLATO system on'student and instructor behavior

was evaluated by observing students -and instructors in the PLATO laborer

,tory. The information collected in these observations was also used to

provide a fuller description of the PLATO implementation and demonstra-

tion: The obse :rs noted the numbers of terminals operating, the.':

numbers of students present, the-frequencies of system crasheigand msl-

functioning terminals, as well as actions more directly related-to 1

A f
student and instructor behavior such as student diicussions, assistance':u

provided by instructors, and indications of enthusiastic and attentive

student behavior. Although it is clear that some of infOrmition

is not directly-related to student behavior, it has been included in

this chapter because it was collected in the observations. The data

collected yield some information about the behavior of the system itself

as well as its impact on the behavior of students and instructors.

- -4
7.1 Description of the data

In the Fall 1975 semester, 74 classes across varying:subject areas

and colleges were observed at different times during the semester. Dur-

ing'each observation, several students were selected randomly for more

detailed observation. A summary of the classes and students by college

and subject area is given in Tableexplained-itisection 3.2,

both_objective-(hoWlnany terminals were used, how many students doubled

up at terminals, etc.) and subjective (judgment of enthusiastic, attentive,

and frustrated behavior, etc.) data were collected both at the class

and individual student level. A preliminary analys s of the data in-
.

dicated that some behavior changed across time. However, very few of

the same classes had been observed over time so that what was judged to

be a change in behavior across time may have been due simply to differences

in-the classes observed. Therefore, the observation plan for the Spring

1976 semester was revised to include the observation of the same classes

at ,three pointsfln time, the beginning, middle, and end of the semester.
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*able 7.1.1

Observation Data - Fall 1975

A.

\,,Other

Classes
College

Total

Accounting

Biology

Chemistry,

English

Mathematfzs

(Economics)

Total

I

2

11

2

6

4'

_-
25

0

II III IV

-

-

9

6

1

-

-16-

--t

1 1

4 7

5 3

2 10

- -

,_ ..

12 22 .

4

22

19

24

5

1

75

B. Students

Accounting 28 15 22 - -, 65'

"Biology . 222 58
.
170 - .450

Chemistry 41 85 66 164 356

English 97 24 148 113' -382

Mathematics 74, - - 24 98

Other (Economics) - - d 20 - 20

Total 462 182 426 301 1371

C. Individual Students'

Accounting 5 3, 2 7 10

Biology- : 1

re
33, 10:- -12 55.

Chemistry 5 15 . 8 19 47

English 18 5 28 15 66
.1

Mathematics 12 '-, 2 14

Other (Economics__ _ ___ -
_____,_2_ _

-_
Total 73 33 52 36 94
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The general plan-for the Sptiag was to observe approximately 30

classes at each of the three points in time. Because the Fall experience

had shown that some instructors postpone and reschedule their laboratory

periods, 40 plasses'were targeted for observation in the first observa-

tion period. Some of the PLATO instructors completed their use, of the

system prior to the third observation period; the evaluators succeeded

in collecting complete data for all three observations in 24 classes. An

additional 13 classes were observed twice during the semester. A summary

of the Classes and students obseried by college and course is given-in

Tabl7.1.2. A summary of classes -by observation periods is given in

Table 7.1.3, and a summary of students in each class is given in Table

7.1.4. Copies of the observation instruments are included is the appendix.

7.2 Analysis and results

Data collected by the observers were coded and frequency.distri-

butions of counts and ratings were determined for the total sample of

classes and students, for each college, for each subject area, and for
.

each of the three observation periods. Although some of the basic data
,

were informative without further analysis (for example, the number of

system crashes observed), much of the data could only be interpreted

in relation to other data collected. The evaluators attempted to sum-'

marize the data in ways that seemed to yield the,mostinformation. In

some cases, percentages seemed most appropriate. In other cases, means

and standard deviations on rating scales were used to summarize the

observation data.

_____-General descriptions of the PLATO laboratory and the behaviors of

Instructors'and students were based on the total sample of 100 classes

and 291 randomly selected students observed in the,Spring semester. "(

Descriptions of changes in behavior over time were based on the 24

classes that were observed at the beginning, middle, and end of the

Spring semester.
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Table 7.1:2

_Observation Data - Spring 1976

I Totals

Accounting

Biology

Chemistry

2-

12

3- ---"--

-

3

-12

4

3*

3

English 19 6 8

Mathematics

Totals 36 .21 17 .

B. Students

Adcounting 35 - 88

Bioldgy 290 38 75*

Chemistry 51
. =

185 51

English , 237 77 110.

Mathematics -
0,

- - , -

Totals 613

amis
300 324:

C. Individual Students.

Accounting 6
,0

12

11 - .
Biologr% 36

.

9 '6 .

Chemistry
v-...............!..,,----.

9 ' 936:.
9-

English
it

51, 18 . 24

Mathematics - - -
--..,-.

Totals- 102 63 51

3
9-

__ 18*--

18

'16* 1 49*

8 8

26 102

,34 157

403*

\ 287

139* .1\563*

88 88

261
11

498

.19 27
\

- 51
-1

1
.t.

54

.45 134

gl 21

75 2911

*Includes one class in which the observation was not completed.
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Table 7.1.3

.Observation Data Spring 1976
(B Observation Period)

College Total Obs 1 .Obs 2 Obs.3 Matched

_ I

It

III

.1r_

Totals

Subject

36

21.

18*

27*

13
. ,

7*

11*

13

' "8

6

10

37

-Obs 2

10

5

5

6

26

Obs 3

10

5

3

.,

6

24 .

Matched

102
.

Total

39
,

Obs 1

.Accounting 9 4 3 2 I.

Biology -Iiii -7* '6 5 4,

ChemiStry 18- 6 6 6 .6.

English 49* 18* .19 12 '12

Mathematics 8 4 3 1 1 .-

Totals 102. .39 : 37, 26 24

*includes one class in which the observation was not completed.
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Table 7.1,4

Observation:Data', Spring,1976
(By Students in Classes)

,College

Sub IEL- Obs 1 _ Ohs 2 Obs 3

Accounting 21 14

Biology
(

1 31 15 -
31 30 - . 14 -.

28 22 20

18 30 25

25 - --,--
.

-

Chemistry 17 19 . 15'

English 12
. . 12, 8 ,

,-
3

23 12 10

tj 21 17

12 10
13
7

17, 6
25 21 12

Biology 16 14 8

-Chemistry 17 15 10

20 14 9

21 17' .11
26 8 17

English 21 10
16
14 3

Caller III

. Accounting 33 -- 15

26 14

Biology 32* 22. 21

Chemistry 21 14 16

English 20 17 12

13 8 5
23 12

College V

&an:atlas '13
9

11 10

English. - 12

8* -. -
12 -, 4 5

6 5 3
10 -
14 8 6
16 14
- 12

4 ..

Mathematics 11

9 11 12

12

'ii 10 - .

12

* OburvatiVis was not complstod.1-5 9
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The observations of two classes listed in Table 7,1.1 were not
1

dompleted. These.two classes have been included,in Table 7.1.l,\ be-
i

.

cause the instructor and students came to the PLATO laboratory but .

\ .

were not able to use the system. In one of the classes, a system

failure occurred at the beginning of the scheduled period. The esti-

mated PLATO "down time- was a half hour. The instructor decided to return

to the regular classroom and forego the use of PLATO on that particular

day. The other class was not able to use the system because the class]

file had not yet been entered into the system. In the remaining 100 cases,

the planned observations were completed. During these 100 observations,

two system "crashes" occurred. One "crash" lasted two minutes and the

other occurred atthe end of's scheduled period. The projected "down

tune" in the lattevcase was not xecorded. In 'summary, three system \
. .

.

e

"crashes" were recorded by the observers in 102"observations. These data

give an estimated 3% probability of a aystem based interruption occurring.

during prime time use of.the PLATO system:, This evidence corroborates the

information, on system reliability published by the CERL staff.

In additiOn to system "crashes," malfunctioning.student terminals
,

were a potential source of disturbance to the optimal utilization.of

thePLATO system.,_In the observation component of the evaluation, it,

was recorde4 that, at the beginning of the period, (1) all terminals in

the PLATO laboratory'were.operating in 76% of th6-observations,12) at

least ,90% were operating in .9l% of the obServations, (3) in the remaining-

k of the observations 70Kto.90% of the terminals were operating:- There

was considerable variation across colleges. In College-II, all terminals

_Wire operating in 952of the observations, whereas in College V all

terminals were operating in-only 58% of the observations. In addition to

terminals not being operational at thebeginnin3 0 a period, it was pos-

sible for terminals. to malfunction during the course 'of the,period.
t

.k

Observers recorded instances of malfunctions seriousinough to%require the

student to move to another terminal. As a percentage of terminalsob-

served, less than 1% of the terminals malfunctioned during the course of

the 100observations. This source of disturbance did not appear to be a

serious disruption in the demonstration.
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In summary, the mechanical functioning of the PLATO system appeared

to be very adequate for the demonstration.

A second source of concern in the demonstration was that ECS con-

StraiSts would prevent students from receiving individualized instruction.

The observers perceived noleerious problems related tp this concern. In/

a few instances, authors,and students from classes other than
. -,,,

scheduled class were "bumped off" the system if the PLATO activities of
----,

,
A

the regularly schedilled students required the allocated ECS. There were
.

automatic procedures for this process that appeared to work very well.

Altheugh the numbers of students in various le Sens a the same time were
\

\

not quantitatively iecorded, the observers pe iodically checked the.site
I

usage and noted considerable Variation in lessons being studied. In
. \

addition, the use of PLATO during unsche,led periods when students could

use the terminals on their Iowa was observed on ten different-ocetons.
........

I
, . ..

During these observations, Students from 8 to 12 different urses used

the system with no prIlemsdue to ECS constraints noted. ese:observaT

tions were not part of the 1.00-observationi in which compl to data were

collected on classes and students.

- .
Another concern wasthat the n er oUtudent terminals at each

I

Situ would be inadequate to : serve entire classes. Although it has

been argued that studentsworkingin pairs at terminals might be ad-
.

ventageous under certain circumstances, instructors and stu4nts in

answering the questionnaire-data-generally-agreed-that, doublin -up of

students was not desirable. Such doubling.up alio resulted in a ass

of on-line data for one student and was contrary to the objective

'providing individualized instruction. Although there were a few cases

in which students were allowed to wink in pairs even clhen other terminals

were available, working in pairs generally reflected iht absence.of free

terminal's:

.

16 the 100 observations, approximately 8% of the students worked

inpairs.,The pe-zentage,deczeased across the semester from 10% it: the \

fitlsi observation period to 5% in the third observation period.; There
...t.,

.1

was,consipierable variation across
.

subject areas due to'differng clad;
1' ___

.
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sizes with most doubling up occurring in,biology and accountingiclassei. -

1

These data must be interpreted in relation to the overall piCture of the
, , 1

,demonstration. Although it was necessary for students to work-in, pairs
-Am"

!

when the number of terminals was not adequate, in 89 of the classes ob-
.

1

served there were adequate numbers of operable terminals available for
, . .

i .

individual use by students. The number of classes in which the number
1.1--

of students exceeded the number of operable terminals was eight at the

Ibeginning of the semester, two in the middle of the semester, ;and one at

the end of the semester., These data were collected systematically at a

point 30 minutes after the beginning of the period.

Instructors were present in 97% of the ohftrvations. In general,
1

the instructor was available tq,students for assistance. MoiSt in-
_

structors circulited about the laboratory and :volunteered misistance

to the.students. Others tended to Observe the students' and/provide

assistance ohly, when such assistance was requested. Assistance was
,.

both substantive" (dealing with the content:ofthe lesson the student

was studying) and mechanical (dealing with the mechanIcal peration of

the PLATO terminal). Assistance with mechanical prohleits decreased -

markedly over the course of the semester. Whereas such assistance was
.,,

\
provided in 80% of the observations at the-beginning of the semester,

it was provided in only8% of the observations at the end of the semester.'
/ -

\
\

i

if the mechanical problem could not be solved:bythe initructor, the site

director or an aide was always present to provide,additfonal help. About

half of the instructors used a PLATOtermifialfor some portion of the

-_scheduled period. Two instructors used the scheduled eriod to perform

ac ivities'not related to'PLATO, correcting papers or corking with

students apart from the PLATO terminals. Except for j e extent df assist-.

ance provided for mechanical problems related-to usinp PLATO, the activi-

ties of instructors did not change markedly across the semester.

The site directors and aides in the PLATO labor /tories provided sub-

stantiarassistance to students at the beginning of/the semester. Toward

the end of the semester, the site staff spent less time assisting students_
)

and more time working at free terminals. The responsibiliiiei and .-
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activities of the site staffs varied across-sites.- At some sites,' .

the site personnel provided-substantial assistance to authors in pro-
*

gramming lessons.

Providing a data -based descriptionof studeit activities and,be-
.

havior in the PLATO laboratory is difficult-. Observers/recorded the

number of students present at the beginning of the scheduled class

time,-the number and time of students who arrived late, the number and

time of students who left early, and the number of students who re-
.

mained at least_five minutes beyond-=the end of the scheduled class time.'

The general picture that.emerges.ia one of fluidity. In the 100 classes

observed, approximately 24% of the student's arrived at least five

minutes late, approximately'9%left at least-five.minutes early, and
" 4

approximately 28% remained working at:the PLATO terminals at least five

minutes beyond the end ofthe period. ,There were instances in which

students arrived before the scheduled class time,and began working, but

these data were not recorded quantitativtlx Across all of the observa-

=tions. In the absence of.compdiable data for regular classes at the

community colleges, we can only specultate about what these data mean.

We think that tardiness was not all that unusual in the community

colleges, but we'also think that leaving class early and remaining at

work beyond the end Of the period were unusual. "Therefore, we speculate

that PLATO provided the-student with the opportunity of completing his 8'

.work before the end of the-Period and with the corresponding opportunity

t of continuing his work beyond -the end of a regularly scheduled period.

Both behaViora,were observed 'and are examples. of PLATO _impact on student

behavior conaistent,wittrindiVidUaized instruction. We do not :know

whether PLATO-also tends to increase, the tendency of students to come

late,to class.
. .

.During the 100 observations, approximately 200 students who. were

not in the scheduled classes being observed Used-PLATO,terminals that
,

were free-atithose.times._ The obaervation of tenfree-peiiodb when no

class was scheduled anct,the,PLATO terminals were available to. students
-

on a first-come first-served basin
indicated1.

that students used...pLATO

*i :during their free time. 'The PLATO usage distribution3_given.in Chapter 2
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indicated that such extra usage of the system varied greatly across

students. In the questionnaire data summarized in Chapter 6, 70% of

the students reported that they often continued working on PLATO at the

end of the class period and 60% reported_thatsthey would use PLATO more

if terminals were available. ,Taken together,.this information provides.,

strong evidence that "LATO,has a significant impact on the tendency of
'\

students to use the PLATO system:voluntarily on their own time.
!a,

In the PLATO laboratory4 etu4ns tended to communicate freely
Z- o

'both with the instructor /and with other students. It was common for

studenth to request

site staff,-or frpm
/

students engaged in

,Although it/was not

assistance froth their instructor, from members of the
; \

other students: Iii Most of the observations (86%),

brief verbal interchanges during the class period.

possible in every instance to ascertain the nature
. // ,

Plf the communication, the detailed observation of random students indi7

cated that this communication was almost
\\
always-related to their PLATO

instruction. Although it was difficult to\summariie these data in a,-
'- ...

simple measure, it was clear that PLATO did not result in_students

'working in strict isolation from one another.,

The observers rated the classes observed on attention to task,
I

s!..=
$:45.

s0-

attitude toward instruction,'the extent of student-student interaction,
.

,

,

I ,

the extent pf lesson access problems, and student facility with the
0,

PLATO terminals. Each class!was rated on a scale from 0 to 4 as ex-class!
i

\

plained in section 3.2. A summary of the ratings is given in Table 7:2.l.

The ratings across time are based on observations of the same 24 claShes

at three points in time. These data,indicate that students were gener-
,

all& very attentive and had a very positiye attitude toward their

instruction throughout the semester., They Increased theii facility in

using the PLATO terminals between the beginning and the middle of the

semester although they were generally using the terminals with fads:laity

from the start. There was a moderate degree of student-student inter-

action which decreased, slightly during the course of the semester: There

were some difficulties in accessing lessons at the4iginning of the

semester, but thesevirtually,disappeared by the end of the semester.
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1StUdent Attention
4

Student Attitude

Student-Student
,Interaction

.Lesson Access
Problems

Facility in Using
Terminals

,

-Table 7.2.1

Class Ratings

Spring 1976

Beginning of
Semester

Mean, S.D.

3.58

3.13 ,

1.50 1:04

Middle of End of
Semester Semester

.4,..,Mrean S.D. 'Mean S.D.

3.33 .75 3.38 .75

'3.25 ,.60 3.17 .69

1.33 1.28 1.08 1.12- /

1.17 1.28' \O. 0 .57 0.21 t4I

2.17 1.11 2 79 1.00- 2.79 1.08

To provide less'

terminals in.each cl

nervation during a f

were selected at ran

selected, at random w

\could be observed mo

global judgments o student behavior, thr e student

as-were selected apt random for a more det iled ob-

ve minute period. The three five minute {periods

om without repIac ment.-- Student termina s were

th replacement. hus, the same student erminal

e than once, but ptudents at two terminals could

not be observed simultaneously.

A total of 291 individual students were observed in ttis 100 class

observations. A few observations were issed due to early dismissal

of the class, fire dr lls, and courtesy .n allowing obsery r time to

be coopted by conversations with instruct rs, site staff, nd/or visitors
4

to he laboratory. T n of the 291 termina s selected at andom were used

by trio students worki g together. Judgment were made on y for the

.student who was'actual y operatingmthe PLAT keyboard.

Approximately 13% of the students obsery d individutlly used

supplementary material (textbook; notes, slide rule, c lculator) while
1

.

working at the,PLATO to

t:i.hefinstructor or a mem

inal; 17% of the stud nts requisted, help from

er of the site staff; 7 requested help from a

neighboring student; an 9% were Interrupted by neigtiboring student'

se students were rated o scabs from 0-4 on-seeking,assistance.

4



such characteristics as facility In using the terminal and levels_of

attention, enthusiasm, relaxation,, activity, confusion, and frustration.

Because these results are interestineto examine across time, the re-
.

sults for'the 210 observations made in the 24 classes observed three

times are summarized in Table 7.2.2.
9

Table 7.2.2

"-

Facility in Using

Individual Student Ratings
Spring 1976

'Beginning of Middle of
Semester Semester

End of
Semester

Mean S.D.. Mean S.D. Mean °S.D.

Terminal 2,60 .87 2.70 .97 2.91 .89

Attention . 3.40 :71 3.15 .84 3.34 .84

Enthusiasm 2.66 .83 2.64 .77 2.62 .75

Relaxation 3.36 .74 3.25 ;93 3.47 .74

-Activity 3.06 .81 3.01 1.04 2.85 .99

' anfusion .74 .89% .54 .80 .59 .97
'

.Frustiatlon .43 .75 .43. ,81 .79

The data in Table 7.2.2 show that students were generally'relaXed

land attentive in using the system, they showed good facility in using

thd-tifminals, they were more enthusiastic than bored, more active

than passive and generally neither confused. nor frustrated. Student

behavior as eflected in,these characteristics did not change signif i-

cantly across. the' semester.

4.3 Summary
.

The, results of the observation component of the evaluation indicate

thai\the PLATO system' reliably delivered ,individualized instruction to

studerits in a variety of courses and lessons at the same time within

a site. The number of student terminals at each of the,various sites

was adequate for the demonkration.
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Instructors,and members of the site staffs played an active
1 .

in the PLATO laboratories by providing assistance to students with \\

both mechanical and content related proble . Toward the end of the

semester,-instructors and site staff members spent a greater proportion

of the scheduled class time in using the PLATO terminals themselves.

\

The students used the PLATO system voluntarily on their own time

as well as during their assigned class times. They did not become

isolated in using the system but rather_interacted c nsiderably with

their' instructors and with other students while usin the, system. The

students were attentive and showed a positive attitude toward their

instruction. They were generally enthusiastic, relaxed, and active

in using the system and operated the terminals with facility even at

the''beginning of the semester. There was little evidence of confusion

or frustration.

167
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Chapter. 8'

Curriculum Development -

The development of PLATO instructional materials appropriate for

community college students and suitable for community college courses

in the five targeted subject areas was a goal of the _implementation

and demonstration project. Such materials did not exist prior to the

_implementation and demonstration project. It was anticipated

community college instructors would apvelop-anaaequate set of lessons

by adapting existing lessons in useby university students and by

creating new lessons during the first 18 months of the project (January,

1972-June, 1974). These. lessons would provide the necessanecore for

the start of the first deionstration year and further development would
1ft

continue during the two demonstration years (Septeiber, 1973-June, 1975).

This plan was overly optimistic. In June 1973, the demonstration phase

was postponed one year as additional staff were employed to prepare

more materials and to work with instructors in their efforts to integrate

the PLATO materials into their courses.

Although the curriculum development effort differed in the five

targeted subject areas, there were common elements that can be treated

more generally. In each targeted subject area, there were individual

instructors who developed lessons. During the first 18 months, most

of the individuals were instructors or graduate students at the University

of Illinois. A few community college instructors developed some lessons,

primarily in accounting andhemistry. In the 1973-1974 academic year,'

the curriculum development effort was aimed at organizing existing

materials and developing course outlines with suggestions for integrating

the available PLATO lessons into specific community college courses.

During the two demonstration years (September, 1974-June, 1976), the

curriculum development effort continued with groups of instructors in

each targeted subject area working together with CERL subject matter co-
.

ordinators and experienced programmers._ Although timing-and emphases

differed in the five targeted subject areas, the general effort was

similar. Lessons were developed by individual's, an attempt was made,to,..7,,/'

168
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organize existing materials for appropriate courses, and teams ofin-
-

structors in each targeted subject area with support from programmers

and resource staff continued the developMent }effort throughout the two

demonstration years.

To provide information.= the nature andextent of the curriculum

development effort, the effort in each targeted subject area will be

described separately

8.1 Accounting

During the-development period (January, 1972-June,-1973), an in-

structor in one of the participating community colleges designed and

progratmed approximately 20 lessons varying in estimated length from

one-half hour to two-and a half hours. These lessons were developed

for PLATO III and had to be rewritten for PLATO IV before they could_

be used in the community college demonstration. This instructor, re-

leased full time in the 1971-1972 academic year, worked at CERL in

Urbana and developed most of the accounting lessons during that time.

The same instructor was released one-quarter time during the 1972-1973

academic year to convert the PLATO III lessons to PLATO. IV And to serve

As a resource person to other interested accounting instructors in the

community colleges.

Also-during the first 18 month period, an assistant professor of

accounting at the University of Illinois and-several-graduate students

developed an additional four or five lessons which were. considered

appropriate for the community colleges. During the remainder of the

project, this assistant professor was responsible for revising the avail,-

able accounting lessons when student performance cita indicated the need

for such revisions. 110

When the targeted date for the start of the first demo_nstration

_y
--

ear_was postponed-from September, 1973 to September, 1974, the curricu-

lum development effori was focused on formulating outlines-for integrat-

ing available PLATO lessons'into appropriate community college courses.
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In accounting, this work was done by several community college in-

j,
wittle minimum of CERL assistance. PLATO lessons were reviewed

by several accounting instructors and outlines for sequencing the lessons

into the introductory accounting course were formulated. Because the

same textbook was used in the partici at legesT-the-PLATIFiessons

were-listt as appropriate for specific chapters of the text thus

providing -an outline suitable for all college's.,

Durir6 the first two and a half years of the project, there were

virtually no written materials describing available lessons. Ohe, of

the more important contributions of the subject matter coordinators

----who were added to the CERL staff in 1973 and 1974 was the production

of catalogues of availablelessons in each subject area with descriptions

of each lesson and its objectives. These catalogues were updated from

time 'to time during the two demonstration years. In accounting, the
.

most recent catalogue lists 48.1essons with 13 of the lessons developed

entirely or in part by community college instructors.

ti In accounting, the primary curriculum development effort in 1974-

1975 was directed toward improving the lessons that had already been.

developed. This effort was directed by the CERL accounting coordinator

using student performance data collected on-Jine during the demonstra-

tion period. /n the 1975-1976 academic year, two community college

instructors began meeting on a regular basis with a programming special-

ist to develop new lessons. 'During the last semester of the'second

demonstration year, this effort continued, without CERL input and resulted

in two new accounting lessons: (a) Personal and Dependent Exemptions,

. and (b) Payroll and Payroll Taxes."

. ,

8. -2 Biology \

-

T------- During the development period (January, 1972-June, 1973)f the
,

primary curriculum

date in zoology at

for,several years,

development effort was directed by a doctoral candi-

the University of Illinois who had worked with PLATO

had developed six or seven PLATO lessons, an had

worked with a-biology professor\who had developed at additional six

lessons. These lessons had been,written on PLATO III for use by

\ 170
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University ofIllinois students-anehad ts be rewritten for PLATO IV.

Their appropriateness for community college students,,howelier, was

questionable. During the summer of 1973, several commu

'-instructPrs-fielTd-reaffd-ii-few of the biology lessons in a summer ,

course in genetics.

During the 1972 -1973 academic year, six biology instructors 1r=

the participating community colleges enrolled in the CERL-directed

University of Illfnoia extension school course in the use of PLATO.

These instructors continued some lesson developient in 1973-1974 and

began to develop course outlines with suggestions for the integration

of PLATO lessons. A serious problem in biology, unlike accounting,

was that the biology courses in the participating colleges were quite

different from one another.. Therefore, course outlines for different

biology courses were developed. In August, 1974, a full-time biology

coordinator was added to the CERL staff to organize and continue the

curriculum-develppment effort. Three additional staff members were

added during the two demonstration years.

The curriculum development effort in biology during the two

demonstration years (September, 1974-June, 1976) was substantial. The

CERL staff produced catalogdes of available biology lessons similar to

those mentionedfin the description of the accounting development effort.

Lessons were revised in light of student performance data collected

on-line.

A team approach to lesson review, lesson development, and a

general curriculum development effort was begun in the 1974-1975

semester. A group of biology instructors, CERL staff, and other com-

munity college staff began meeting on a bimonthly basis and increased

the frequency of their meetings during the course of the two demon-
,

stration years. By the Spring 1976 semester, this group was meeting

,regularly'about every two weeks. A member of the evaluation staff

attended all meetings. The group- provided a continuing review of

lessons under development, identified areas in the curriculum where

additional lessons were needed, developed scenarios and designs for

17
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one instructor and one

stration year, between
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ed-new-I

prfogrammer

20 and 30 P

.4 '

s uovallyrorking in pairs of

By the end df:the second demon-f

TO le afts were completely or

partially developed by this group-e ort.

8.3 ChemiStry

_ Chemistry ksin a
_
somewhat unque position in That one of the

.
... .

participating community college instructors had .been working with

PLATO since 1967 and had authdre ri84PLATO lessons A44h were con-
,

r

sidered appropriate for the stu ents at the college where the instructor

was employed. In addition, one ck untty college instructor, released

, full'timein 1971-1972 to work at-CE' in developing lessons, authored

six lessons which were consider4 appro to fo'r community college
.

_students. Finally, a chemistry p ofessor

had developed many lessons for university st

that at least some of these could -be-modIfied-f

students. Because of the extent of materials alre

chemistry :urriculum development effort 'pas directed

t the University of Illinois

ents. It was expected

community college

y available, the

n a part-time

by an experienced ail, staff member with other re onsibilities

in the overall PLATO system. In the second demonstration ea/16.975-*

1976), a full-time coordinator in chemistry was appointed to he CERL

-staff.

(.

During the deveicTment period (January, 1972-June, 1973), the

community college instructor who had been working with PLATO since 196\

had produced an outline by March, 1973, with suggested ways of inte- .N1

. grating the available PLATO lessons into a 'community college intro-

ductory chemistry course. During the summer` of 1973, thi nstructor

met with five additional community college instructors and.a member

of the evaluation staff to review suggested outlines for the integra-

tion of PLATO lessons into the_chemistry courses at oietar-tlicipati-ng---

colleges. Except for the lack of available terminals, and the',fact

that one of the participating colleges was moving to a-naY'site, he

demonstration in chemistry could have begun in SepteAber, '1973.
. ,
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During the 1973-1974 academic year, the curriculum development

effOrt was primarily directed toward plans for the integration of

PLATO lessons into appropriate community college courses. In November,

1973, ten chemistry instructors from the participating community
______

collegsg met and discussed their plans for integrating PLATO materials

into their courses. It was at this meeting that instructors focused

in.on the topics that determined the nature and content of the topical

tests used in the evaluation.

During the demonstration. years (September, 1974-June, 1976), a

working group in chemifAy eLmilar to the biology group was formed.

However, the impetus for this group appeared to come from -Lne Directo

of the PLATO project in the Ghicago Community Colleges rather than

from CERL or the previoudly 'mentioned instructor who taught at the

doWnstate community college participating in the project. During the

1974-1975 academic year, this group designed ten new chemistry lessons

for the introductory chemistry course. These lessons were coded and

programmed during the summer of 19751 The curriculum development

effort in the second demonstration year was focused on the developmient

of an organized PLATO curriculum for the introductory 'chemistry courses.

Lessons were reviewed and discussed, and a curriculum of PLATO lessons

was_developed and_endorsed by. the group. The published curriculum was

intended especially for inexperienced users of the PLATO system.

8.4 English

During the development period (January, 1972 -June,. 1973), the

,curriculum development effort in English lacked cohesion. Whereas

in accounting, biology, and chemistry, fairly well defined introductory,

courses were identified so that the appropriateness of PLATO lessons

could be judged, in English there was considerable confusion about

4C4

the content of a basic course in English. Three community college in-

---st-rpetar-s-workeftme at CERL in the 1971-1972 academic year

Two of these instructors ttaught-
:.-i

an English instructor.. Two

received released time during-the

and produced several PLATO lessons.

or supervised GED programs. One was

other community college instructors

44444=1,
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development period and produced more than 20 lessons, most'of them

short, about 5-10 Minu es'in length._ In reporting on the extent ofti,

lesson_development-in-173,-CERL7ii-ferred to most of these as mini -

lessons.

_

Further confu ion resulted from the inclusio6 of reading in
,

.

this targeted area. In projecting plans for thSeptember, 1973 demon-

stration, ten reading comprehension lessons were listed as being pre-

, pared lor.the first demohstration year. No attempt had been made at

that time to develop course outlines and plan for integrating PLATO

lessonsinto lappropriate courses as had beendone in accounting,

biology, and chemistry.

During the 1973-1974 academic year, a full-time CERL coordinator

was appointed to organize the curriculum development effort in English.

Four additional staff members were added at a later point although'

their duties were not strictly limited to
,
the English curriculum de-

velopment effort. The English coordinator assumed esponsibility for
.

the general coordination of the community college project d) nd one

member of the English staff assisted instructors in the field in areas

other than English. Nevertheless, in-the-Fall-of 1973, a major com-

mitment was made bytCERL to the area of English.

-4)

During the 1973-1974 academic year, available PLATO lessons were-
organized in two ways. 'A catalogue'of lessons with descriptive in-

formation was prepared. Lessons were categorized as follows: capi-

talization,composition, editing, grammar, poetry, -punctuation,
4

1

,research, spelling, vocabulary, and Word usage. In January, 1974,

lessons more closely related to language arts skills were organized

into a routing system. In general, the routing system contained four

categorl of lessons: grammar, punctuAion, spelling, and' word usage(

These we further divided into topics. By the end of the second

demonstrL an year; the routing systeM4contained 54 distinct topics
_ .

with the capability of providing a short dilgnostic test for each

topic. Instructors selected those topics they considered relevant to

rsee..-___StudeLItswho did not reach a specified criterion on

the diagnostic test for a given topic received instruction on that,

topic. Instructors who did not wish to use the routing system could

set up indices of lessons as was done in the other subject areas:

174.
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During the two demistration -ea_rs__(September-i-1974=--Juner1976),
.

curriculum development efforts continued on two fronts. The CERL

English staff continued its development of the Language Arts Routing

Systei, and a group of Engliah instructors under the direction of one

_oraithecouni-ty' College instructors: continued reviewing existing

lessons, suggested revisions, identified areas where new lessons were

needed, designed, and developed lessons.'-CERL staff,memberi regularly

'ttended and participated in the group meetings: Community college-

nstructors, on their part, reviewed-the diagnostic questions and the

1 ssons in the-routing'sYstem arid- suggested ways of improving the

syntem.,!,During the Spring 1975 semester, participating instructors

ag eed to focus the curriculum development of tort on the identification

of hose skills needed by dtudentsAo_successfully_complete their first

comp sition course.e. It was agreed that such an effort would:rovide

the basis for determining what additional lessons were most critically

needed.

..

liecause lessons were frequently reviewed and revised during'the'
. ,

PLATO Amplementation and demonstration Project, it was not always

pcssiblls to determine when lessons were; considereecompleted. However,

unlike the accounting, biology, and chemistry areas, virtually all of

the English lessons in the project were developed by community college

instructors or the CERL staff directly involved in thelproject. In

the most recent catalogue 49f English lessons, more than 100 lessons

with accompanying descriptive information -are listed. Sixty-five of
0

these lessons are contained in the Language Arts Routing System.

4

8.5 Matheniatics'

Durio the development period (January, 1972-June, 1973), three

community college instructors wild' worked fUll time at CERL duri the

1971-1972 .-cademic year produced aPprOximately 15 math lessons/ c n-
4%

sidered appropriate for community college students. Ten addition

lessons were produced by members of,the CERL staff. Course outlines

of the basic mathematics courses and lists of texts used were obtained

from,the participating colleges., Although some mater..als were pro-
;

duced to Andicate where PLATO lessons; might be.used in some courses,

1775
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there was little work done during this period'to develop outlines for
,./

integrating PLATO materials into community college courses. with the-

mathematics 'instructors in the colleges. Thedevelopmeni-effartvas

focused primarily on the development of lessons by individual authors..
A

e
In November. 1973, it was projected that the available mathematics

lessons were appropriate for use in.classea in GEp, Basic Mathematics,

Algebra, Technical Mathematics, and Trigonometry, A coordinator for

was addedto' the CERL staff to direct the curriculum de-

velopment effort, During ti 1973-1974 academic year, one mathematics -K

instructor produced a plan for integrating available PLATO lessons

into a Fundamentals or-Mathematics course.
' 1

4

During the demonstration period (September, 1974-June, 1976), a

)mathematict group was_formed fa review and develop lessons. -The

members of this grou14-who were instructors, PLATO.site coordinators,r- ;
nd CERL.ttaff, cqntinued to work on lessons independently and developed

1 1liore-than 40 lessons during the demonstration years.- The curriculum

"development effort-was also-..focused otoutlining an adult education
.! 1 ''--

,. -.

course in basic mathematics to be presented totally on PLATO:-, uuring-

te 1975-1976 academic year, the CERL mathematics staff members
i 1

i

veloped a student.guide for PLATO for the Fundamental: of Mathematics

c urse.' -
t

j

8.6 Summary
.

The development of PLATO curriculum materials proved to be tore

ditfieult than had been anticipated. Asa result, the demonstration

period of the PLATO impIeientation and demonstration project wac post -

poned for one year while additional CERL staffwer dded to the.project

to develop more-PLATO lessons for the community col egeproject.

During the two year demonstration period, the curriculum effort

was continued and community college instructoris participated indevelop-

ing lessons. However, tz.-..z lessons were entirely developed by in-

structors working alone. In general, instru t rs workedA groups in

designing the lessm s, ,and the letso-,s :;die then programmed for PLATO'

IV by additional community college end- CERL7SWf-members.
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. ..\ k
Although the exte9 and the nature of the zurriculum development

'efforts /were different in the.five subject areas, thertwai'significant

instructor involvement -in each subject area. The evidence that lessons
; .

.Were developed as had been projected, and that the development was

coopers ive effort of CERL staff membersind community college in-
.

structo-s, was strong and convincing. Lists of lessons developed in
4

each subject area are described'in catalogues which were produced rand

updated during the.demonstration period.
.

'Vs
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Chapter 9

.Miellaneous Outcomes

s

vo

There were a number, of outcomL of the PLATO implementation and

demonstration which were not'measuieable in any standard way but for
1 .

which evidence can be given. 'Some of these outcOMesl-communication

between authors and' instructors, training of instructors by University

of Alinois extension coursesm-were-Ihtepded; others:-special studies

by instructnile and/or groups of instructors in the colleges--were not.

The evaluators attempted to identify these outcomes and-have obtained
o ..

,

copies of,descriptive reports and paers from a number of sources,
_________

i.e., CERL staff,'site coordinators, and individual Instructors.

9.1 Commitment of the participating institutions

A substantial commitment'to the PLATO project was made by, the

participating institutions. In, two colleges, separate rooms for the

terminals were provided; in two other colleges, substantial portions

of the Learning Resources Laboratory were set aside for PLATO use;

and, in one college, a section of the college library' was given over

to PLATO: The colleges provided a site director and three or four

,support staff for each PLATO site. In the Chicago CommunitY' Colleges,

an overall director of the.PLATO project was appointed by the Chicago

Community College system. Several instructors in the participating

colleges received released time todevelop course outlihes and.lessons

aipropriate for Community college students. Administrators supported

the PLATO implementation b:y.providin encouragem6nt to the PLATO super-

visory staff and by-providing-the evaluators access to the central

records system. .Perhaps the most convincing evidence of the colleges'

commitment was the continuing use of,the PLATO system.during the 19,76-
.

1
.

1977:school year without thq4inancial,support of the National Science
= .

Foundation. In visiting the colleges at the beginning of the 1976-1977

academic year, the evaluators found the system functioning much the

same as during the two demonstration years (1974-1976). Instructors

appeared to be using the.PLATO system earlier in their courses. Ip

addition, groups of instructors were continuing the curriculum develop-
.

meat effort described in Chapter 8.

a
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9.2 Independerke of the colleges from CERL support staf

An,objective of the developers in the second year of the demon-

'stration peiod was to fac litate the independent operation of the

PLATO,system
l y

the participating. institutions. Duffing the pring

J976 semester, site directop began setting up the equired 'le spaces
. .

for courses and, entering anti maintaining the course for inst uc,.ors.

. \

In the Fall 1976 semester, he management of file s ace'for co fres,
i

student records, and data fides were handlel ndepe dently and
1

successfully by the community colleges staff. It v s necessary
i--1

transfer file space from one college to another., he evaluators ob-
.

/

.

. .

__ - -------

served this transfer being_hardled quickly aniaff ciently during the

--foatiV="4.visit to the sites in September, 1976. n_addition, two -.

, .

community college staff members had assumed respo sibility for the

operation ofthe Language Arts Router System used in the community

colilege English courses. 1

9.3; Communication across nstitutions

I There was considerabl evidence of communication across insti-
i

tu ions. Anno/uncements of- meetings and cortesponding agenda were

o nmunicated to instructors by one of several "notes " - packages avail-

al4e on the PLATO system. Instructors reviewed lessons on the system

.'and Wrote notes to the appropriate authors, or deft notes in a-genera
\ , 4

.

notes file.

./ , I

c During the PLATO laboratory observations, the evaluators observed

considerable on-line communication between instructors and members of
,

.

'the CEkl. staff. In a few cases, the evaluators observed immediate

results of such co unication. During one observation period, student

.

experienced
Q.

a mechan/ Acal difficulty in using a lesson. The instructor
1

Communicated with/a member of the CERL staff'. Students were asked to
i

ign -out of that (lesson temporarily, and an adjustment was made in the

lesson within a few minutes. Students returned to the lesson and pro-

1

leeded without difficulty. The evaluatdrs also observed/an on-line
,

I

qadunication to a rite director from an instructor who had not antici-

*: ,]. .
.,

'I' /
'gated .using PLATO ,c)-1 a given day. Within minutes, a file space and a

Course index was set up for immediate use by that instructor.
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.On occasion, the evaluators noted an experienced programmer

monitoring the programmingeffort of a colleague and providing on-line

assistance. Instructors could monitor the work of a spedifiC student

on a,PLATO terminal and communicate 'with then student at the same time

on-line.

\

CERL-directed extension courses

, During the PLATO project, extension_courses-ir

developpart,-instrudtdfmuseof the PLATO system, and lesson authoring
,--

-- were taught by members of the CERL staff. Although detailed informs-
.

tion was not collected from all participants in these courses, 31 in-

struci.ors who participated in the evaluation rated these courses as

very helpful (17) or moderately helpful (14). No instructor rated the

course's as "not helpful at all," a possible option. These courses were

not limited to instructors from the five participating community colleges.

Instructors from other colleges attended. In obserVing the lesson
,

development groups described in Chapter 6, it was noted that one of

the instructors from a non-participating college was frequently present
-

at the meetings, and contributed substantially to.the discussions.
t

A set of papers produced in several of thq courses was provided to the

evaluators as an indication of the work performed by participants in

these courses. AlthoUgh these paper are not a measure in any strict
. .

sense, they are an indicatidn of tlie vdriety of instr Ctors who were

hlexposed to PLATO during the project. In discussing w they might use
,

PLATO, instructors produced plans for usage in such diSparate curricular
, -

areas
,

as shorthand, typewriting, office management, library usage,

reading, data processing, physics, and use of officemachines.
4

9.5 Usage of PLATO inreas other than'the five targeted subject areas

The PLATO system was used in a number of subjects outside the five

targeted subject areas of accounting, biology, chemistry, English, and

mathematics. Although these courses were not within the focus of the

evaluation desigi, they provide evidence of the applicability of PLATO

in other areas. In general, the impetus for this usage came from indi-

vidual instructors. In Table 9.5.1, a summary of this "extra" usage

is given.

1s0
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Table 9..5.1

Use. of The PLATO System in non-Targeted-Areas

Sub'ect

Fall 1975

# of Students Hours of Usage
\ !-,

-Data Processing

-.-

Economics

_.269 -- ---

113

1,122

414

Electronics ' 26 79

-Engineering , 77 319t'
.5, French.A. '19 18

:7.,, Libraryicitnce
")."%

40 116

1.. L
1 p ..us?.F 137 45

Ntir(sing '78 221
. '

Social Science 109' "132

Spanish . / 94 146

Table 9..5.1 summarizes the usage only fot'students with. individual

sign-ons. Usage by students in demonstration lessons or in lessons

using a Common multiple sign-on have not been summarized in the

project.

9.6 Studies and report's

4

Another outcome of the PLATO implementation and demonstration

was the production of small studies and reports by individual instructors,

groups of instructors, and members of the CERL staff. A brief descrip-
.

.tion of those studies and reports about which the evaluators have"re-
.

ceived information or copies is given in this section. There may have

been opher studies of which the *evaluators were not aware. No attempt

was made to evaluate the'se studies. They stand on their own merits

and are presented here only as evidence of events which can be directly

attributed to the PLATO in...dementation and demonstration.

. Two accounting instructors performed comparative studies in their
/

iespectiVe 'colleges- of .PLATO and non-PLATO students. One of the'reperts

was the result of a joint effort between a community college instructor'

and an associate professor 'at the University of Illinois. In general,

/
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both .studJcs examine achievement and attrition.in PLATO and non- ,

PLATO classes in accounting. One study showed_no_effects-and-the other

showed strong-instructO16-fficts which made Interpretation of results

difficult.

Two biology instructors _designed studiei in connection with their

doctoral programs. One study was designed to investigate the predictie

validity of personality traits on success in a PLATO course. The other

was designed to compare achievementlof PLATO and non-PLATO students

using such,covariates as A biology prbtest, a test of scientific atti-

tudes, the Black intelligence Test ofOultural Homogeneity, and a variety

of biograpIlical'informatiOn. Proposals describing these studieswere

provided to the evaluators.

An additional biology instructor with experience in'using PLATO

developed an individualized program outline for an introductory biology

course which incorporated a series of PLATO lessons, other audiovisual

materials'(films and filmstrips), and a plan for a series of sequential

quizzes,Xo implement a "mastery" approach for students in the course.

In general, the program outline includada description of the lesson,

its objectives, the readings, audiovisual, and PLATO materials appro-

priate for the lesson, and a series of comments on each of 30 planned

lessons.

One chemistry instructor investigated the predictive validity of

cognitive styles on achievement' in several PLATO chemistry courses. The

data for this study were collected during the demonstration years, but

no report or results were available at the end of the, demonstration

period. Another chemistry instructor Compared achievement in one PLATO
0. -

and One non-PLATO class for subgroups of items on the ETS topical tests.

This instructor also tried to obtain information from students who

dropped out of the PLATO and non-PLATO classes. Obtaining this informa
P

Lion proved'to,be difficnit;,but'based on information that was obtained,

PLATO'had no effect bn student dripout behavior. Reasons given for

drOpping.out were pXimarily based on pers2nal problems or dissatisfaction

182
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with ,the instructor. A third chemistry instructor compared the achieve-

ment of PLATO students with,mon-RATO students on course material pre-
.

sented on PLATO. -Students who received the PLATO instruction scored

higher on'a:-related-test than studenta-who-reteived the course material

in a lecture class format.

One English instructor published'a report on acomparative study
6

of two PLATO and-two non-PLATO English classes. The instructor identi7

fied specific errors on themes written bj students and examined the

differential effects, of PLATO.on Categories of efrors. Another English
)

instructor kept daily records of three classes, two using PLATO and

one not using PLATO. The.two PLATO classes differed in that one re-

ceived 1-dditional explanatory notes for home study and one'did not.

Achievement and attrition for the three classes were compared. A

formal report was not produced prior-to the end of the demonstration

period,

. .

A special study of voluntary usage of PLATO was carried out by

the CERL English staff at one of the participating community colleges.

Before being assigned to classes, 1,259 entering students were required

to take a four week course in grammar,review. These students were

informed that 25 lessons appr)priate for grammar review were available

9n PLATO, and they were encouraged to use them on their own time.

Approximately 10% of the students used some of the lessons. A report

'examining the effects of the PLATO usage on the eventual placement of

the students and the at itudes of the students was published by the

CERL4taff.

In mathematics, the CERL mathematics group examined the effects

of PLATO instruction -on achievement in one area.of mathematics in an

_intensive three week implementation during which students received all

of their instruction on PLATO. Pretests and posttests were administered

to sevetal PLATO and non-PLATO classes in this effort to assess PLATO's

impact in the.foc6sed area. A'report on the results of this effort is

being'pt4ared by the CERL'staff.



e

-

o.

One mathematics instructor compared_the achiedemeht df two classes,

one PLATO and one non=PLAT0i,on-a restricted topic, with PLATO
q5

students receiving all instruction on.the topic on the student PLATO

terminals. Initial differences between the two,,cIasses were hot sig-
,

\
nificant based on the instructor's pretest. Posttest difference for

.

the two classes were not 3ignificant. This instructor produced a
. \

.

formal report showing Chit projected times for lesson completion were
_..

substantially underestimated and that attendance in the non-PLATO .

la'ss was better than that in thePLATO class.

Periodic reports Wereproduced by communitytollege administrators

summarizing strengths and weaknesses of the PLATO system as perceived,

by supervisory personnel in the colleges. In general, the' perceptions

published in these reports have been corroborated by the information

given by the evaluators in this report. The primary strength of the

system noted in these reports was the delivery of instruction at 'the

individual student level. Other strengths. mentioned were the increasing

reliability of the PLATO system during the demonstration and the in-
-

Creasing availability of ECS which allowed the accommodation of many

lessons at the site at the same time. Weaknesses mentioned included

insufficient numbers of terminals to allow all students to work indi-

vidually and-the time and effort required to design and program the

PLATO lessons. In colleges in which the PLATO laboratory was located_

in the Learning Resources Laborator, internal. reports by the colleges

indicate that PLATO use accounted,for a majority of the time spent by
/

students in the Learning. Resources Laboratories.

Finally, tbe'ocistence of the PLATO system in the community

colleges has provided the basis for the generation of proposals for

additional uses of the system. Papers describing the use of the PLATO

system as a medium for testing and record keeping for students partici-

pating in mastery learning courses and as the basis "for a learning

system for disadvantaged students in G.E.D. programs have been prepared

by community college supervisory personnel and shared with the

evaluators.

o
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9.7 Summary

. As a result of the implementation and demonstration of the PLATO

system in the community colleges, the participating colleges committed

some portion of their own resources to supplement funding provided by

the National SCiencO'oundation. The colleges gained considerable

expertise in managing the PLATO system ,and were able to continue,Jusing

the system independently of the CERL support provided during the demon-
)

stration period.
)

The.PLATO system was used as a communication medium

between instructors in different community colleges and between community.

college instructors and University staff. Community college instructors

participated in University extension courses related to the use of the

PLATOisstem.

Although the demonstrationLas focused on the five targeted subject

areas of accounting, biology, chemistry, English, and mathematics,

students in ten other subject areas used PLATO for some of their,instrUction.

The system also provided the opportunity for, and was used by participating

instructors to perform small research studies on their own.

These outcomes can be considered as'side-effects of the implementation

and demonstration. Theyare included in this chapter in an attempt td be

as inclusive as pdssible in assessing the educational effectiveness of the

PLATO computer-based education system.

O

F
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Chapter 10

Summary and Conclusions

$

PLATO, (Programmed Logic for Automatic Teaching Operations) is an

adronym used to describe a computer -based education system.developed
$,

et the.Computer-based Ed tton Research Laboratory'(CERL5 in Urbana , ..

Illinbis. Development' of 4c. systeM begaainthe early 1960's and

progressed through four stcges. The

signPd- to operai.e with 4,000 stu "ent

from the central computer. at CERL.

fourth stage, PLATO IV, was de-

-terminals at varying distances

Because Initial assumptions were

not met when thesystem was actually implemented; the system has

operated with approximately_1,000 student-terminals spread throughout

the United_ _States with 4 few in Canada and Europe.

Each student termim `primarilyconsists primarily of a-plasma panel on

which_instruction is delivered to the.student and a keyset by which,
.

44 , .

the.student can interact viCh the system and the instruction being

'delivred.\Theaim of the system is to. provide individualized in-

struction to each student

,

Di:2ring the period from January,. 19 2.through June, 1976 .the
ftz.'

PLktOlaiMwas implementedfand demonstrated in a number of elementary

schools,,community colleges, military bases, and, the University of

Illino s.' -'Thib report provides a decription.of the implementation.
.

and demonstration at the community college level and an evaluation of

44 .

the educational effectiveness of the PLATO system in terms of its

tivact 'on participating students, instructors, and colleges.

10.1 'Description of the implementation and demonstration

During the period from January, 1972 through August, 1974, student

terminals were installed in five community colleges. The terminals

were set up in separate areas pf the colleges designated as 'PLATO sites

or laboratories. Although it was intended that students would 'receive

individualiied instruction, it was also intended that most of the usage
,

of,the system would heschduled for class' sized units.
.44

_

Jo
C
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At the beginning of the implementation period (January, 1972-

August,-1974), there was little instructionalt_material available on

the PLATO system tbatwas appropriate for,community college students

in the fiye targeted subject areas of the project. During the imple-

mentation period, additional instructional materials were developed in

these five areas: accounting, biology, chemistry, English, and

mathematics. The development of these intruational materials, in

:--47::`.`. V units ordinarily referred to as PLATO lessons,yas a more difficult

'//t\task than had initially been anticipated by the developers. It was

projected that community college instructors would lean. the programm-

ing language (TUTOR) easily and develop their own lessons for their

curses. ,Experience soon demonstrated that community college instruc-'s

tors would not develop an'adequate supply OP lessons for a demonstra-

don period to begin in September, .1973, as had been profcted origin,

ally. Additional. funding was provided to the implementation and

demonstration project to employ additional
t
staff to,develop more

PLATO lessons in the five targedtsubject areas and to provide the

necessary liaison with community college instructors in preparing for

rand carryIng out the demonstration.

By Aug::t>1974, an iaitial core of lessons in'the five,taTgeted

"subject areas had been developed, plans for integrating PLATO reasons

into appropriate college courses had been totaled, staff had been assigned

by the community colleges to the PLATO sites to handle scheduling and

provide assistance to instructors, and a group of instructors in each

college had been identified as willing to use the PLATO materials in

r".
their courses.

The demonstration period'began in September, 19,74. It had been.

projected initially that 200 to 300 students in each'I*Of the live subject

areas would receive PLATO instruction with each subject area repres6nted

in at least thrreges. The, usage in each of the four semesters

of the two demonstration years greitly exceeded the initial projections.

However, the average amount of time spent by students in using PLATO'

was less than had been originally projected The, initial projection'

was that student would receive about one-thi:d of their instruction

18
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Ti'./on PLATO. Very few instructors. used PLATO that extensively.

TherewaS wide variation in'the extent of usage across colleges,

courses, classes, and individual-students. Na PLATO curriculum was

prescribed for any particular course. Instructors were fre to use.the

system as much as or as little as they desired. Instructors exercised

this freedom.

In the st demonstration year, PLATO was-hs,ed in many different

courses in thb five targeted subject areas.'

instrtactors were still becoming familiar with

lessons And used PLATO to A small extent. By

the first demonstration year, it was possible

In many instances,

the available PLATO

the second semester of

to identify rather

accurately those courses in which numbers of students were

using PLATO - the courses that would be, most appropriate for evaluating

the impact of,PLATO on.student attrition, a?,hievement, and attitudes.

Howeveli4 even.in the targeted courses, there was wide variation inthe

amount of.time spent' using PLATO across the sections in each course

.., and even across students within the same class. This situation was

consistent with the-general aim of providing individualized instruction,

but it prevented any pre = treatment identification of diff ering modes

of implementing the PLATO system across students and classes. In

large part, the treatment received' by_ each-P"tddent was unique.

-Therefore, in 4igning the evaluation, treatment classes were con-
/

sidered as those classes in which PLATO was nced in
.

whatever way the

instructors and stilints actually usedit; comparis n classes were

classes in which PLATO was not used. This approach to the evaluation

seemed appropriate in this real world implementation and demonstration.

Some flexibility. remained for post-hoc analyses of effects of different

treatments if the data revealed distinguishable categories of treatment.

In general, however; die" evaluatio'n was designed to be responsive and
A

,non-reactive, The only interference by the evaluators was in collecting.

\data from both PLATO alld non-PLATO classes, the observation of ho

more than three PLATO sessions in any one class, and the attempt to

build in some control aver instructor differences across conditions

18o
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by requesting participating PLATO users to teach some. of their sections

withot't using PLATO.
I ,

, -

'

III general, it seeMi fair to conclude-that the implementation

and demonstration of the PLATO system in the community colleges was
..

4

accomplished in accordance with the or,ornal intehtions and projections.0_

4 A

., .
. ' , ;

of the developers4 Tht-nardware ancl.,communication system proved to
\

. 1
b

,

e reliable. Syetem crashes and wllunctioning terminals were rare
- v

, and considered'only.a .ionr problems by instruCtors and stdents.u

In ob rving PLATO classes, the independent observer* reached this

same' ohcluilon. The participating instructors were able .t6 set up

indices of lessons or,use atspecial

vide instruction for their students.

-regarded the lessontqs appropriate

routing system in Engli,h.tb pro-

Instructors and staents gederally

for thetr_instuction. There were

few'instances when itudentswere not able to access a 'desired lesson.
;

The system, while supporting 1,000 terminals, was able tC satisfy: the

demands.of many students studying different lessons at the sane time

' Based On the observations of the evaluators, the students did use the

syst em in an interactive manner. Students generally liked the fact

that they could interact with the instructional materials and receive
.

help when they needed it.although there was a need indicated for

additional help in some 1.1ssons.
tr.

4
A

For the readetho ie interested in,kuCk:ing whether a large

computer-based education system like 'PLATO with terminals at varying

distances from the central compute: can work well as a medium for the/
.

1

,
.

,
I.)

delivery of interactive instructional materials to scudents, th6

answer is a definite yes based on this implementation and demonstra
,

.....

tion. The same medium also provided the opportunity for, and was)
0

`')

,

used,extensively as, a communication medium between .instructors and

. support staff at the central computer facilities, and between
- It

1,

instructors at different local sites. And, the same mediUM provided
. .,

the opportunity for, and was used extensively as, an authoring medium
. .

, .

for-the design and progFamming of instructional materials with virtually

i immediate feedback of the material in a student node for try-out and

revision.

-

J

4
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Based on this implementation grid demonstration, this large

computer-baded education system, PLATO,-worked well as a medium for

the delivery of interactive instrurtional materials tostudents.it
4,, ,.

_terminals at varying distances from the central computer. 1.,,

I *

10.2 Design of the evaluation

The first major task in the evaluation, after potential courses

had been identified, was to develop valid assessment instruments for

the evaluation. Curriculum outlines were obtained for the targeted

courses and studied by\Eduqational Testing Service specialistS':in

accounting, biology,Ichemistry, English, and mathematics. TheETS

subject-area specialists'the'n met with members of th departments in

the participating colleges and formulated specifications_for pretests
- ;- -

and posttests. Silepretests, twn in biology and one in each of'the,_
*- . \ . ,

. 1

other subject areas`; were developed. The curricula for courses in the

Mme targeted subje' t area differed from
,

college to college: In, order
-

. _,.

.
to insure khe valid t Iyof-he posttests and the subsequent evaluation,

.
ETS tailored the polttests to each college in all subject areas except

.
'

English. In'English, instructors agreed on a common, posttest across
. , ,.

.1.

the participating colleges. In chemistry, instructors'preferred
\

topical tests to he administered at various stageS. during the semester.

, In the (*her three qubject areas, posttests tailoredto each course in.
, '','

each college'

_...

were de$eloped. The posttests'were commoiracross the
1 -..

--.

*classes within each c oure'. In all, 41 separate testis were developed
....

and field-tested in the first demonstratiOti year. These were,revised

at theend Of the fi st demonstration year ancradministered in the

evaluation during th second demonstration year.

Iii the area f

treatment questions

derlopment sta ,ff an

*a _

ttitude assessment, pretreatment andEpst-
.

res were developed for studehts. Members of the
g,

instructors in the colleges assisted tin the

0i:development of these instruments. The student questionnaires were

thld-tested in theifirsi demonstration year and revised for use in

the evaluation-in_the second demonstratiOn Jett.

190.
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Based on interviews with tile, developers and instructors, and

on.observations of the.PLATO-system during. the first demonstration.

yeat, the evaluators developed three instructor questionnaires for

-- assessing the impact of 6:151.ATO system on instructors. Newly

developed assessment instruments were not required.for studying the

impact of PLATO on student dttriti n.

A comprehensive observation instrument was constructed for the

.calettion of data _on the adtivities and behavior of students; instruc-i

tors, and e sonnel in the PLATO sessions. This instrument was also

lased-on 1/.1 erviews with ta development staff and the participating
.

instructorws_well as on observations of the PLATO system during
41

the first demonstration year. 4

.
'r erePlans ere also formulated for collecting information about the

. .

.----

curriculum development effort of _the proj ect. These plans i/rcluded
,.,

attending various btaff meetings and informally interviewin instruc-

hors and 'other con munity college and developmnt 'Staff. Vi tdally
. 1

.

all meetings related to this component were attended by an ETS staff
I

member and *minutes of the proceedings were recorded: Finally, the evalua-
6.-

1

tion-pl-an included the colh.ction ofinformation'On side-effects and'
,,_ .

-miscellaneous luitccilles of the implememation andAemonstration by'
AP ,

requesting co s of'all reports, minutes,'and memoranda -irculated by ,

it 1

developers an 1.1omaILLsollege staff. A great deal..of-p'ersonal

contact with the participating instructors was a final source of
, .

information on unanticipated outcomes.

In order to implementpthe basic design for the'collection of
,

comparative data in the areas of attrition, achievement, and attitudes,
......

4
0

instrqctors who used,the PLATO system during the first demonstration
/ .. r

year were invitedformi the basis for a balanced design. Such a
4

0

..4 :

design required that the same instructor teach,bbth a PLATO lid a
./

non-PLATO class.whenever that was possiblg. Maily instructors:agreed

A
this------- to cooperate in this if_it could be worked out within..theconstraintST

of each department. Departmental ;chairpersons in- ach_parpAipaiing ' .-.

college were also asked to cooperate in implementing the design by

scheduling instluctors appropriately. The tentative design was ,
,c.-.

tr.
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revised continually until registration of students ermined the

actual number of sections available in 'each course an teaching

assignments had been firmly scheduled.~ This approach resulted-in

a relatively powerful "yoked" design.,being implemented. The design

was."yoked" in the sense that many instructors were identical across

the treatment and control conditions thus providing some conproLover

instructor effects. When it was not possible to obtain comparison

classes with identical instructors, other non-PLATO instructors were

asked to partitipate ih the evaluatiOn as.confrol classes.

The basic designs implemented in the Fall 1975 and the Spring .

1976 semesters, Tables 3.1.1 and 3.1.2, are reprinted in this chapter

as Tables 10.2.1 and 10.2.2. In the Fall 1975 semester, 62 instructors

and 107 classes participated in the evaluation. In the Spring 1976

semester, 34 instructors and 59 classes participated in the evaluation.

In the Fall semester, there were 19 potential populations to be studied.

In 13 =populations (all except English), distinct posttests had been

developed to insure valid assessment of achievement. In English, a

common posttest was used across all courses and colleges, and later

analyses showed that. these populations could be pooled. In the second

semester, there were 13 potential populations to be studied. Later

analyses again showed that the English populations could be pooled.

In spite of the pressure to optimize the usage of the PLATO system

during the course of the project, these designs were maintained during

\
, the evaluation, an indication of the excellent cooperation of the com-

munity college personnel'in Carrying out the evaluation.

. The analysis strategies, employed in the evaluation consisted

primarily of fitting a mathematical model to the empirical data and

estimating the effect of PLATO on the dependent variable (attrition,

adidevement) with initial student ability, instructor effeCts, and
. %

college effects taken into account when appropriate. The analysis

strategies included a-study of interaction effects and provided the

_capability of replicating effects across semesters and verifying

effects on identical instructors.

192
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Table 10.2.1

Evaluation Design,
Fall 1975

Course

Business 101

Biololgy 101,111

College I College -II College III College IV
. P NP P NP P NP 'D NP-

Al A2 B1 B1 & Cl

\ Cr C3
C2 C4

C2

Dl D1- Fl ,F1,

D2 D7 Fl Fl-
D3 D8
D3 D9
D4

D5
D6

Biology 102,112 El E4' . GI G1
E2 E4 Gl Gl
E3 G2 G2

4G3 G3

Chemistry 101,121 P1 P1 Q1 , Ql- Ul
Q2 Q2 UV

Chemistry 201 R1' R1
R2

R3

Vl
V2
V3

Vl
V2

V3

English 100 Hl Hl Ll Ll 5

H2 H2 Ll 11 L2
H3 H3 L3 L3
H4 H5 L2

English 101 I1 I1 KI K1 M1 MI -N1 N1
12 12 K2 K2 M2 M2 N1
13 I3 e K3 K3 M2

14 K4 Kl M3
14, K4 K5
15

Math 111 01 '01
02 03'

O

0
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Table 10.2.2

Evaluation Design
Spring 1976

College I College II . College III

Course P NP P NP P NP

Business 101 Al A2 Cl Cl

Biology 101,111 D5 M7

C5, C5

D6 .D9

D8

Biology 102,112 E6 .E4 Fl Fl G1 Cl

E7 E4 Fl G1

'Cherilstry 121- Q2 Q2
Ql

.U1

Q4
,Q5

English 100 H1 H1 L3 L3

H2 H2
H3

-H4

N3
i-H5

English 101 I1 I1 K2 K2
,

. M1

12 12 K2 K2

13. I3 K6 K6

16 16
12

16

Math 111 01 01
04 04
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*It

In the area of attitude assesslent;.factor analyiles of the atti-

tude data showed that the construction of attitude scales was not

justified 'by the empirical data. Therefore, the PLATO and non-PLATO

. results were analyzed at the item level., In addition to comparative

data, descriptive data were also collected on PLATO and non-PLATO

students. Descriptive analyses were used to analyze and summarize

these data. , ,

The data 'collected 4.n observing PLATO-classes, in attending

meetings, and in personal contacts with development and community.

college -staff were summarized descriptively and anecdotally as appro-
..

priate.
4

In summary, the evaluation design was implemented, reliable and.

Valid data were collected, and the mathematical model and analysis strate-
\

gies worked well in fitting the data and providing interpretable re-

sults which are summarized in the following sections..

10.3 Impact of the PLATO system on students

Based on the analyses of data collected in 162 classes across the

five targeted subject areas of accounting, biology, chemistry, English,

and mathematics, in four community colleges, and
\
1 thetwo semesters

(Fall 1975 and Spring 1976), the PLATO system had flo
\

effect on student-

attrition. Estimates of the impact of.PLATO in 32 Populations resulted

in, 18 estimates in the positive direction and 14 in negative di-

rection. Of the 32 estimates, five were significant (p,< .05), four

in the positive direction and one in the negative direction. One of

the significant effects disappeared when the yoked nature of the design

was used to check the effect for identical instructors across the

treatment and control conditions. Three of the effects wer completely

confounded with instructor effects and, in view of the overall results,

could be'readily attributed to instructor differences. The retaining

significant result was verified for identical instructors usinuthe

yoked nature of the design. Thus, a general conclusion of no congtstent

effect on attrition was well sup or2ed by the data.
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In the outcome area of student achievement, PLATO effects were

estimated'in 23 populations. Of'the 23 estimates, 11 were in the

positive direction and 12 in the negative direction. Five estimates
. .

were significant (p < .05), four in the positive direction and one in-.

the negative direction. None of these effects was replicated across,

semesters. In two cases', the effects were significantly reduced when

the yoked nature of the design was, used to verify the effects for

identical instructors across the treatment and'control conditions.

In. two additional cases (both positive), PLATO and instructor effects

Were completely confounded. It was not possible therefore to verify

effects with identical-instructors. In light of the overall evalua-

Lion; it seems plausible to consider these results as due. to instructor .

differences. In one case,'a negative PLATO effect was found in one

population .with only one instructor teaching both PLATO and non -PLATO

students. This effect therefore could not,be further verified,within

the population.

In'light of the overall evaluation, it can be concluded that PLATO;

had no significant impact on student achievement in this implementation

and demonstration.

'The impact of the PLATO system on student attitudes was a genera/1Y'
\-'

favorable one. In comparing PLATO and non-PLATO students the PLATO

students showed significantly more favorable attitudes toward computers

and computer-assisted instruction than non-PLATO students. 'However,

these attitude differences were not reflected in other areas of com-
,

parison. Large, and approximately equal, percentages of PLATO and

non-PLATOstudents felt challenged' to do their best work, thought that

they received individual attention, felt free to ask questions and-
o

express opinions, often discussed their course material with other

students, did not find it difficult to get help' when they didn't under-
. -

stand the material in their course, and would recommend their respective

courses to their friends. These results tend to disconfirm some common

belief stereotypes about computer-assisted instruction, but they also

ShoW that PLATO and non-PLATO-students didnot differ much in ands

other than-those related specifically to computer-assisted instruction.
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Based on responses.of PLATC students in the evaluation, students

,;_who used the PLATO system generally viewed the various characteristics

of the system favorably. About half the students thought that,couree

material presented on PLATO helped them learn better than come material

presented in class lectures. Large percentages'of the students (70%-90%)

continued their instruction on PLATO beyond the end of the class period,,

liked the fact that they could make mistakes without embarrassment,

thought that PLATO made helpful comments pn'theiryork, thought that

PLATO made good use of examples and illustrations, liked the fact that

they could take nart'in their instruction at each step,in the lesson,

and expressed the desire to:take another course using - .PLATO. Very

large percentages X88%) disagreed that using PLATO,was dehumanizing or

boring. Of course, there is a danger ,that these,- percentages

flated by a halo effect.. But they are not refleetions of a simplistic,

Aev00ion to PLATO. A very large percentage of students (83%) stated

that. they would not want their whole, course taught_on PLATO. This re-

sponse shows some discrimination oh the part of the-students. -In,.

addition, these favorable attitudes-were corroborated by the observations
I

of the PLATO laboratory sessions by the evaluators.
.

Bised on the observation of some 2,800 students id 177 PLATO.

laboratory sessions,Athe evaluators have corroborated many of the con-
.,

elusions drawn from the self-report-data provided by students. In-

structors were present in 97% of the observations and generally circulated

about the laboratory providing assistance to students. Other site

personnel provided assistance to students especially at the beginning

of the semester. Thus, students were not isolated from human contact and

were able to request and receive help very readily,. Students tended to.

interact with each other as-well as with the PLATO system. They were

. generally'very attentive to their work, used the PLATO terminals with,

facility, were relaxed' and enthusiastic, were active rather than passive

.in their interacting with the PLATO system, and were generally neither

confused nor frustfated.

197



-184-

Based'on responses of non-PLATO students in the evaluation, a

large-percentage"6f the students (80%) knew about the PLATO terminals,

had been shown how the terminals worked (48%), and had discussed PLATO

with other students and their instructors (52%). A majority of_the

students (54%) stated that they would like to tales a course in the next

semester using PLATO. These results indicate the desire of many stud-
.

ents to use PLATO if the opportunity is presented.

In assessing the impact of PLATO on students, both comparative

and descriptive data-have been used. In the areas of attrition and

achiesiement, data on both PLATO and non-PLATO'students were collected and

compared- within the context of a partially-balanced evaluation design.

No evidence of-a significant impact of PLATO on student attrition or

achievementvas found. In-view of the large number of students across

five_targeted subject areas, four colleges; and two semesters wha

.participated in the evaluation, it'seems reasonablto conclude that

the search was adequate and thatjn this implementation- -and demonstrar

tion PLATO had no effect on student achievement or attrition.

The PLATO system did have a significant. positive impact on

student attitudes' toward computers and computer-assisted instruction.

_Based on comparative data,,PLATO did not have a significant impaCt

on more general attitudes of students toward their instructional

experience. Based on descriptive data, the PLATO students viewed

their PLATO experience favoribly and this favorable response was

reflected in their enthusiastic and diligent behavior in the PLATO

laboratory as observed' by the evaluators.

10.4 Impact of the PLATO system on instructors

Based on the instructor questionnaires completed, the observations

of the evaluators,.the continuing usage ofthe PLATO system, and per-

sonal contacts of the evaluators with instructors in Meetings, workshops,

correspondence, and personal conversations, the impact of the PLATO

system on instructors was a generally favorable.one. Although most,(78%)

instructors did not perceive the use of PLATO as leading to a decreise
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in their workload, and a third (33Z) thought that using PLATO actually

increased their workload, the vast majority (88%) of the instructors
_ .

intended to definitely or probably continue using PLATO'in their courses:

More than half-Of the instructors (59%) expresiedtheir interest in

using PLATO more if. more lessons and terminals were available. Many

0 (43%) instructors designed one or more-PLATO-lessons. A sizable number

(29%) programMed at least one lesson. Some instructors (9%) designed

eight of more lessons, and some (6%) programmed eight,or'more lessons.

'Thus, users of the system did participate in the curriculum development

effort'as projected by the developers in their initial plans.

The participating-instfuctorsviewed the various components of

the PLATO computer-based education system favorably. The vast majority

(72%786%) judiget-theumbsw and content of the.PLATO lessons; the

--arktityOf the materials presented, and the use of examples and llustra-

tions in the PLATO lessons to be adequate or very adequate for their

students. They did not perceive the, PLATO system as having an isolating

effect on students. Although 47% thought that PLATO-had-no effect on

the amount of contact they had with students, 39%,thought they had more

contact with students because of PLATO. Only 15% Of the instructors

thought that their contact with students was decreased because of PLATO._

Of those instructors who participated in the various extension

courses provided,by CERL staff members, 97% considered the courses

oderately or very helpful. Of those who had interacted with the CERL

liaison staff, 96% considered their contacts with the development staff

members moderately or very helpful. At least 98% of the instructors

considered, their contacts with the local site,coordinators to be moder-

ately br very helpful. A large majority (80%) considered the local

coordinators very helpful. On, the basis of these results, the manner

in which the PLATO system was implemented and demonstrated was viewed

very favorably by the participating instructors.

Although instructor comments were generally favorable, they were

not simply undiscriminating. A large minority (34%) thought that

determining the correct answer for*PLATO was a,difficult or very'
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--difficult task for students. A sizable minority (192-24%) judged the

'following aspects of PLATO to be difficult or very difficUli for

'students: getting out of a lesson, getting into a new lessons inter-
.

preting the PLATO vocabulary, and using help-type keys. On the other

hand; few:instructors (22-7%) considered signing-on, signing -off,
.

-using theindex, or locating the correct lesson to enter as difficult

.

for students.

The large majority-(802 -83%) of the instructors judged PLATO to

have a positive impact on student attitudes and achievement, and a

sizable majority.(632-64%) judged PLATO to have a positive impact on

student-student*andlatudent7instructor interactions. On the other

hand, the great majority (77%) of the instructors would definitely

not want to teach,their-enttre course using,PLAT1.'

Although these generally positive comments of instructors are

favorable to the PLATO system as it was impleMented and, demonstrated

in'tbis project, there was some additional evidence in the evaluation

that tended to temper this interpretation somewhat.

The instructors who PLATO anclnon-PLATO classes

tended to.judge their'PLATO'classes less favorably-than their non-
"R

PLATO classei on ability, motivation, and achievement. Given the
.1

generally favorable assessment of the impact of PLATO on student

attitudes and achievement by instructors, it seemed reasonable that

these general impressions would be reflected in the specific compari-

sons of real PLATO and non-PLATO classes. Assuming thatthe classes

were similarin ability and achievement (which the evaluation tends

o confirm), the instructqr judgments in these specific cases'appear

to be somewhat harsh on the PLATO students. Because instructors had

no control over the pretests and posttests on which the study of

achievement was based, there was no possibility of any self-fulfilling

prophecies affecting the data analyses and results. Our speculation

is that instructor expectations, based on generally favorable attitudes,

simply were not fulfilled, and'. instructors tended to view the PLATO

students less favorably than the reaTsituation.warranted. We 'cannot

=
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'hove this, of course. The specific questions that were asked may

I have been confusing. Instructors may have interpreted diem in ways

not intended. They may have used criteria for their judgments which

are not clearly apparent. Of those who stated a preference in teaching

their.classes, a greater percentage preferred teaching their PLATO
.

classes than their. non-PLATO classes.

Information regarding the impact of PLATO on instructors Jim were

not t...ang the system was collected from those.instructors whose classes

participated as comparison classes in the evaluation. In general,

there was a considerable imps& on these instructors. The vastomalbrity

(712,79%) had observed PLATO in operation and had discussed the PLATO

system with their colleagues and students..Approximately half orthe,i

instructors were interested in using PLATO as part of their instructional

-activities. At least half agreed that some.ortheir students seemed
4

favo00rably impressed with PLATO, that they would feel comfortable using

PLATO as part of .their course instruction, and,that PLATO was a valu-

able resource in their institution. Mire than half thought that PLATO

was not dehumanizing and twat it did not suppress student creativity.

-A sizable minority Of the non-PLATO instructors (29Z-36%)* were not

willing to rate the impact of PLATO on student achievement, attitudes,

and completion 'rates; on student-instructoi and student-student inter-

actions; and on faculty duties and responsibilities. OE those who

were willing to hazard an opinion, they were more generally positive ,

than negative in their impressions.

To summarize the impact of the PLATO implementation and demonstra-'

tion on instructors, instructors were generally enthusiastic abotit and

committed to the PLATO systei. In judging the impact of the PLATO

system on students,.the data provided by instructors are not conclusive.

In general, they judged-the impact of PLATO on student attitudes and

achievement to be positive, In tb.-, specific classes in this study,

their judgments reflect: a less-conc11.04ve judgment.
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10.5' Impact of *the PLATO system on the. community colleges

In addition.mithe impact of the PLATO computerLbased education

system an students and'instrUctors, there were other identifiable

effects of the implementation and demonstration 611 fhe.communify

colleges in a broatier seise. The ,colleges. provided significant, funding

to cover some or the communicationolgintinande, and insurance costs

ofthe system. They prcvided staff mAmbers for,the PLATO sites to..

handle the scheduling-of classes.-_ to maintain the terminals, aneto.

,;assist instructors in using the system. They provided released.xime

'for some teachers to work in'leason development and-organize the efforts

of the various subject Matter instructor groups. They provided addi-
. ,

tionii'snpervisori staff who prgan4...ed the overall management of the

PLATO effort and investigated additional areas of usage of the system

in the colleges, They provided significant support for theproject_in

the tentral administrative offices. This support was especially helpful
,

to the evaluation effort. They provided.access to student,records at

the central offices.

,

The central supervisory personnel have published studies and

reports about the implementation and demonstration and havt solicited

additional funding for continuing and expanding the use of LAP PLATO

,system. Several instructors and site personnel performed personal re-

search studies basod'on the PLATO implementation and demonstration.

PLATO had a clear impact on the communication between the Community

Colleges and the University of Illinois-through the Computer-based

Education Research Laboratory as well as between the community dollegett

themselves. In the last.semester of the demonstration year, the com-

munity colleges began working independently ofCEML in,assigningApace ,

can the system for cour es and classes across the colleges. This rv-

quired considerable c mmunication between the colleges. In addition,

the communication between instructors in the different colleges in

developing lessons can be considered an impact on the colleges themselves.

Perhaps the most significant impact of the system on the collegei

was their continued usage of die systei beyond the initial externally

funded demonstration period.

ti
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10.6 Implications of the evaluation

. In this final section of the report; we present some implications

of this evaluation based on our "personal. insights," which' hiave resulted

from a close association with the funding agency (the National Science

Foundation), the PLATO development and implementation staff (Computer--

based -Education Research Laboratory),\And.the participants in the cop-

'munity colleges over a period'of several years. Whether or not these-

personal insights and implications are useful for-determining policy

in the future will depend uponfilheir relevance to issues under.Consider-
,.

atiot and the alternatives availab \e to,decisioncmakers.

Our responses to three importan t,\ questions may provide information

chfor the .cision maker, the potential per, and the educational research
.

. \ - .

community: (1) Why did the PLATO-implementatibn gain such high user

acceptance and commitment in the absence of clearcut performance ad-

vantages? (2) What is the necessity and/or usefulness,of an evaluation

,------- performed by an independent evaluator? and, (3) What are the implications

for further research in the area orcomputer-based:educetion?
r' b,

4'

WhZ did thePLATO implementation gain such high user. acceptance'
4 -

'and commitment in-the absence of clearcut performance advantages?

There is undoubtedly no single reason why high user acceptance occurred
- ,

1n this project. The instructional delivery system was technically

reliable and was so perceived by instructors. The CERL liaison staff

provided considerable assistance and support to instructors. The

various cOmponents of the system were viewed favorably by instructors
40

and Students. The participating colleges invested their own funds in

the project. The central administrative staff, encouraged and supported
. .

participation. If. any of these factors had been missing in the 'imple-
---- ,,, k .

mentation,'user aceeptance may have been affected negatively.
,

4

Yet, based on our personal insights, we think these facto ere.

necessary tout not sufficient to account for high user acceptance. e

believe that the additional factor that Caused high user acceptance was

the-control that the instructors had, and perceived that they had,

over the, system. At the most fundamental level, the system was notsa
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threat to:their current-instructional

quireetb use PLATO for any spetified

If they used PLATO ai'all,

. .

procedures. They
.

were not re-

time nor to use any specified

it was because they decided to
_ _

se :PLATO.` If they used specific materialsA'was because they chose ,

-the'materials-They Set up the lesson indites for their itadents.

Instructors could use the course records-on PLATO to verify student

usage,if they desired. But, they were not required to do so. If they

-decided on a. specific day not tdAiSe PLATO when the_classwas s heduled-
?

,to ude it.t ctheY were not reuiqd to use it.
. .

,

,Admittedl there,was,some pressure.at-the local sites to opt ize

-,,- . the use of this costly medium: but the evaluators,obseryed no_feelinga,
. ,

.,..
.

c:)f pressure to use the systela on the part of instructors.. Although
\

.._
cesame-instructors-reived released time to develop lessons and plans

for integrating PLATO lessons into their established curricula, and some

\ =

__Instructors may have-been mot vated to take the PLATO extension courses

Worder to.falfill academic credit requirements,_ we observed -.no- ,anxiety.'

on the part of'instruCtors to.use the PLATO system.gxtensively or in

specified ways., Our request of instructors not to use PLATO in some

sections in. order to implement the evaluation design wad well Oceived.,

The reason for this Was probably the one phenomenon at work. The instruc-,

tors were not Pireatened by the evaluators or the. evaluation. This lack.

ofanxiety. was obvious also in-the'PLATO site personnel. There' was, some

concern that our request that PLATO instructors teacisoMeclaibes not

using PLATO would decrease PLATO usage, but site personnel and the CERL

development staff readily found other instructors to take up the slack.-
,

1

Therefore, just as learner control of instruction is a goal of .

some instructional programs, we think instructor control, present to a

great degree-in this implementation and demonstration, id the.primary

reason for the high user acceptance.ofthe PLATOsYStem

.

What is'the necessity and/or usefulness of an evaluation performed

'''133r an independent evaluator? This questidn,is of continued interest

-to a wide variety-of audiences, including the developers, funders, and

_evaluator's; the educational community interested in the potential of

computer-based education;.ind to the research community.
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It was not self-evident at the beginning of the project that the

constraints and limitations of the real-world-situation would be suf-
.

ficiently flexible to support-ther-implementation-and-demonstration-of

the PLATO project' and the corresponding evaluation. A major hurdle

was gaining the support and cooperation of instructors with other de-

mands on their' time and interest already in-place. This project has

shown that if sufficient resources are allocated, such projects can'be

implemented in real-world settings.

Evaluators are often just about as populai as tax collectors, but

1, their presence tends to encourage the developers to maintain their

thrust In directions-that-produce-measurable outcomes. There is need_:

for-continuing flexibility in approach as modifications become necessary

to deal with real-world-constiaints. Independent evaluators do not

necessarily provide all the information desired forformative purposes

'nor allof the totally conclusive and unambiguous, information desired

for summative purposes. They do provide a usefulbufferbetween the

developers and the decision makers. They work closely with the developers

and, because of this, are able to understand more fully the complexities

of the project and the realistic compromises made in molding initial

goals to meet the requirements imposed by real-world constraints. 'The

independent evaluators are useful to the decision makers in that they

can design an,evaluation to provide the, kind of information that they

perceive as useful to the decision makers. The independent evaluators

thus,provide an important.communication'link between implementation

staff and deasion makers, safeguarding the fOrmer from delivering too

little in terms of interpretable .information and restraining the latter

froin requiring too much in/terms of ,totally conclusive results.

1

Independent evaluations can be regarded _as assuming this two-fold

responsibility: Oa the dine hand, the evaluation_ should not react with

the project-so-fundamentally that the-final lWij6dt is significantly.

different from that which the developers originally envisioned. On the other
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hand, the evaluation should provide sufficient constraints so that the

project will yield-information-useful-to the decision-makers. The

-iMplication of this evaluation is suEh a two-fold responsibility

can be fulfilled with considerable' success even in large-scale real-
__

world implementations and demonstrations.

- Within the resources available for an evaluation effort, and in

response to the original goals of the project, the limitations imposed

by real-world constraints, the general expectations expressed by the

funding agency, the input of various consultants during the course of

the project, avery substantial amount of information can be collected,
dr.%

summarized, aneinterpreter.--FEleusingthe effort-tore-in the-direction

of-internal and formative evaluation-or requiring developers-and-par,

ticipants to accomplish small but well-controlled artificial experiments

may result in the collection of less interpretale information for

decision makers. Consultation should be continuous and intensive in

order to maintain a continuing understanding of changes and modifications

made during the course of the project and to avoid misconceptions and

false expectations.

What are the implications for future research in the area of

computer -based education? Although students were generally favorable
_ .

. -
in their impressions of the PLATO computer-based education systeM,

there was a minority of students who did not like using PLATO, who

considered using PLATO dehumanizing and bqring. A useful area" for

further research would. be 1St the-directiO4Of providing PLATO instruc-

tiQn on a voluntary basis at the student level. Although the majority

of students and instructors in this study stated that they did not

want the entire course_taught-on PLATO, there are undoubtedly a range

of strategies-for using PLATO that can be planned, implemented, and

evaluated within the context of an integrated use of the system in the

ongoing instructional setting. As more lessons are developed for.the

PLATO system, planned variation in the use of PLATO should be a fruit-
..

ful area for further research.

206
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In addition to manipulating the medium to provide more or less

computer-based instruction oe differing strategies for the delivery

of instruction, further resedrWon the instructional materials them-

elves- would' be -useful. -During -the current implementation and develop..i____

IA
interested in such research studies.

ment project, instructional materials were produced under serious time

coh-gttWitits and-were-continuklymodifiei. -As-lessons, _and_grontla of

lessons, become more stable, further research can be carried-out to

evaluate in focused studies, the educational - effectiveness of carefully

designed lessons which cOer-.atrertain topic -\or unit of instruction.

The 'general thrust in die initial PLATO implementation and demon-'

stration project was to encourage instructors_to design and develop their

own lessons. A beginning.was made in developing peer reviews of lessons

and-strategies for_field testing lessons on smaller groups pf students.

This beginning should be exp-inded into amore detailed and thorough

process for evaluating specific lessons within the-PLATO system. The

evaluation of specific lessons or groups of lessons would require that
4

instructors sacrifice some of the freedom that was so evident in the

initial implementation and demonstration. The-experience gained,in the

'evaluation leads us to,believe that instructors would cooperate and be

10.7 Conclusion

Based on the data collected in the community college project, the

PLATO computer-based education system was implemented and demonstrated

essentially as had bten projected in the initial plans of the developers

at the Computer-based Education Research Laboratory. The system provided

a medium fbr instruction with substantial appeal to both students and

instructors. The PLATO system had no consistent positive nor negative

/me

effects on student achievement nor. attrition. The cooperative effort

between instructors and deyelopers was Successful in that a substantial
0

fi

number of PLATO lessong were designed, develope4, and integrated into

ongoing community college courses in the five targeted subject areas.

the usage of PLATO by students and instructors exceeded the initial expec-

tations of the developers although-the extent of usage in classes was

somewhat less on the average than ;had been projected originally. Based

on the personal insights of the evaluators, the critical factor which
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accounted for the-high acceptance and usage of PLATO was the control

that instructors had, and perceived that they had, over the use of the

ystem.

.

....This_initial_evaluationof the implementation and demonstration o

the 414TO IV computer -based education system in thi.community

prOvides a comprehensive base of. information about the impact of the

- PLATO, system on students, instructors, and'cOilegeS.

4
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Table'2.2.2a

Accountancy Usage by Class
Fall 1974*

,

Average I of_ Hours Per,

College Course Totatit of Students Student Per Semester xa

II Bus 101 30 8.02

Bus i01---

Bus 101 12 '2.05

Bus 101 61 2.93

. Bus 101 66 -1495

A3us 101 59 - 7.82

.,

ti.

BusBus 101 ),. 70 -kk -
..

---5:86 ---..

Bus 101,----

...bus 102

Bus 102

Bus 100

Bus 141

Bus 203

Bus 101

Bus 102

.

',4'69 5.07 -'
---2-35 -_--2-3

63 3.97

28 3.97

64 3.32
'- .

28 0.56

22 5.99

41 7.8.8

213
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t- , i,
.

1,,.

.

Accountancy Usage by:Class ,

Spring 1975

AMeTage #'of Hours Per
Student Per SemesterCollege' Course Total # of Students

I
-Bus 101 --35--

II. Bus 101

4.10

2.90

III Bus 101 . 36

Bus 101 -' 62

Bus:101' 5

Bus 101

Bus 102

Bus 102'

Bus 106

69

24

54

32

25

4.30

- 3.80

3.70 °

7.50.

0.86

0.80

3.70

I

V Acct/Clerk 17 i 7.7

Acct7Clerk 16



V
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Table 2.2.2a (cont.)

A---3-

--- Accountancy Usage.by Class
W11 1975

Average # cif Hours Per

7-U111-est Total # of Students Student Per Semester

35

II 'Bus 101

8.50

32 11.9

III Bus' 101 36-

Bus 101-.. 34

Bus 101 37

Bus' 101::" 36_

Bus 101 31

- ^

-Bus 102 3

Bus 102 16

Bus 102

Bus 102 29

Bus 102 24

-----Adult-Ed/Acct 29

Ad,ct 101 56

Acct 102 43

Learning'Lab 11

Learning Lab 19

Learning Lab 31

Learning Lab 21

Acct/Clerk 10

2 1

0

3.so

2:80

3.60

8.70

2.90

3:70

1.90

1.90

1.10

1.20

7.90

4.90

6.50

O 5.50

%5.50

5..20

9.10

4 4.90

A-
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A -4

Table 2.2.2b

Chemistry Usage by Class

College Course.

I Chem 121,

Chem 121

Chem 121-

Cheui.201.,

-Cheet21

-Ch121*
Chem 201*

III Chem'121*

Chem '201*

Chem '203"

them-205* --

0\
-

IV Chem 101*

Fall 1974

Total.NuMber
of Students'

Average Number of Hours
Per Student Per Semester

39' 5.95

26 1.09

33. 4.56

19 1.37
;

25 -2.84

29 2.75

83 2.72

. 89-, 617

77 A 4.96

117.
.7°

.17

53

,

67 10.86

I -

*Combined data for more thsn one ..section

a
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Table 2.2.2b (cont. )

College.

IT

IY

III

IV

. A -5 .

O

Chemistry Usage by Class
Spring 1975

Totah Number : Average-Number of uHours

Course` a Students f Per Student Per Semester

Chem 121

s

33 .4
Chen! 111 ** **

J

Chem, 121 **. **

Chem 201/202 29 4.0

Chem 201/202 33 5.7

Chem 201- 36 5.2

. Chem 203
,

20 3.2

).

Chem 121 '40' 5.1

Chem 201* 102. v 3.8

Chem 121 34

,

.3.0

../

Chem 121 18: 5,5

Chem 121 54 4 4-

Chem 20L;,': 28 ,1,5 ',

Chem 201/2'62 30 c 4.5

Chem 201/202
...

11 3.6

Chem 203 -* 2.6 .
3.3 ,

Chim 207 26
.

3.'3

',hem 102,- 48 6.2

0

*Combined data for more than one section

**Data not available

21'.'



Table 2.2.2b (cont .)

A -6
4.

Chemistry Usage-by Class.

9

, Fall' 1975

Total !Number
College Course of'Students

I 4Chem121 36

Chem 121 31

Chem 121 33

Chem 121 27.

It

Chem 201:,

Chem 121'

22

-28

Chem 121 36

c Chem- 121- -29
3.

Chem 121 39

Chem. 121 25

Chem 201 39

Chem 201,

Chem 201'-

37

11

III Chem-121 26

!Chem 121 37

Chem 121 36

Chem 201 27

Chem .201

Chem 205.: -28'

'Chem 101 22

Chem 101, 23

.Chein 101 --; 18

IV ,

4

46

Average Number-of Hours
Per Student Per Semester

4.0
4.0
9%4

3.0
8.5

3.1
0.6

11.8

8.2
, 3.4

4.3
9.5

10.1

6.Q

8.8
6.9
3.3

,11.2-

"6.1

12.3

11.9

13.4

fi

. ,

21G

No.



College Course

II

IV

Eng 100
Eng 101
Eng101
Eng 101
Eng 101
Eng 101

Eng 100
Eng 100
Eng 100
Eng 100
Eng 100
Eng 100
Eng 100
Eng 100
Eng 101
Eng 10

Eng 100
Eng 100

'rag 101
Eng 101
Eng 101
Eng 101
Eng 101
Eng 101

Eng 095
Eng 101
Eng 101
Eng 101
Eng 101
Eng 104
Eng 104
Eng 104
.Eng 110

A -7

Table 2.2.2c

English Usage by Class,
--Fall 1974

Total Number
of Students

21
33
36
26
26
18

21

27
30
18
32.

39
32
38
32
29'

36
432

34
32
-35

34
31-

28
23

35
26
26
25
27
27
26
21
22

Eng.Skills/Clerk 25

Eng.Skills/Clerk -11

Bus.. Education 16
'Basic Education 16,:fl_

Basic Education_____-22--:-

--Related Education 20

1

Average Number of Hours
Per Student Per Semester

3.90
5.23
3.49
1.04
4.24
1.30

219

1.94
1.89
2.03
1.74
2.24

2.06
2.43
1.43
3.27

2.68

3.73
3.72
3.76
1.52,

0.84
1.83
6.15
2.51'
2.77

6.29
1.20
0.92
0.60
1.51 "

0.80
1.57
8.00
0.64

6 5 0

3.26
3.37

3.86
2.01,
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Table 2.2.2c (cont.)

A-8

..English Usage by Class'

Spring 1975

Total Number
of StudentsCollege Course

I__ Eng 100
Eng _100.

Eng 100
Eng 100;

Eng 101.
Eng 101-
Eng'10I
Eng 101
Eng. 101

Eng 102

Eng 102
Eng 102
GEO
Reading 125

-II Eng 101
Eng 101
.Eng 101

En=
ng 101
Eng 101
Eng 101
Eng.-101

III Eng
Eng
Eng
Eng
Eng
Eng
Eng
Eng
Eng
Eng
Eng

100

100

100

100

101

101
101
101

101
102

102

IV Eng 092*
Eng 104

_ Efig 105,

V Eng.Skills/Clerk
EngSkills/Clerk
Eng.Skills/Clerk
'Bus. Education
.Stenography
Stenography

Average Number of Hours
Per Student Per Semester

32 5.13
,25 6.01

-18. 1.04

30 4.36

37 1.27,

33 5.14

28

38

5.94
a

3.68

40 2.06

29 -1748-

35 1.24

30 O 142
31 0.70

28 4.82

0.70

38 0.73
38 1.51

39 0.52

39 3.01

33 7.31

33 3.99 .1

39 3.03

29 7.90

21 ,8.34

17 8.62

18 7.79

21 11.05

37 0.89

36 0.57

19 1.12

33 7.31

28 0.87

23 1.09

65 4.84

___35 6.66

- 20 2.59

27 4.02

35 5.41

34 4:69

39 3.:4

37 6.27

39 6.19

_*COMbined data for morethan1one section
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1

,---4-- \

Table 2.2.2c \(cont.)

l'
\ English Usage by Class

. Pall. 1975
.

t-- Total Number Average Number of Hours

College urse ofStudents Per Studeni,Per Semester

4.4

r

Eng 103'401- 21

--------A!
2

rtI 23
264
25
28
'26

25

\ c
32

27
\

Eng_102

- Reading'

GED

\

II Eng 100 101

30

34
16

24

34

28

17

35
26
27

24,

22
23
26

. 22

9

21

31

27

21
27
_25 .

215

4.10
1.80
5.10'

6,00

4.60

9.80
1.90
4.30,

5.20

5.20

1.80

1.60
0.90

6.80
2.20

3.10

0.80

1.90

3.70
2.00

1.30

1.90
4.70

1.50

3.50
2.10

2.00

2.60

6.30

1.60
2.70

3.20-
2.20

III 'Eng 100 /L01 22 4.90.

23 5.60'

. 9 *-5.90

i 27 6.60

25 .5.60

25 4.70

..

Eng. for oreign
.

etude is _ 1Q
.

9.00 t

., f, ,,.
.3 ..,.

V.,

f,

ti

44,
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(

Table 2:2.2c English Usage by Class, Fall 1975 (cont.)

Total Number
College Course of Students

Average Number of Hours,
Per Student Per Semester

IV Eng 099* 42 2.90
Eng 099 5.00

16.- 3.40
38 1.90

9 6.10
,..

Ehg 101* 66 \ 6.20

Eng 101 -:,19 ... 3.80
8 2.10.

10 t ,*
1,30

24 " 3.00,
19 2.00

Bus. Skills . 10 3.80
g. 5 2.40

9 1.90
12 .1,80
19 2.80

17 4.70
22 2.80

21 2.80

15 3.60
15 3.60
13 3.20

*Combined data for more than one section

O
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Table 2.2.2d_

Mathematics Usage by Class
Fall 1974

Total Number

College Course of Students

I.

Average Number of Hours
Pnr Student Per Semester

Math 095 35 3.67

Math 107 29 3.07

Math 111 31 4.05

Math 111 35 3.76

Math 111 28 3.83

Math 111 .'24 1.13

Math 111 1.53

Math 141 31, 2.58e.

Math/GED 34 1.55

*Math/GED 37 1.20

--Math 18 . 3.00091

Math 100 30 4.45

Math 120.. 12 7.86-

Math 124 20 0.80

Math 124 22 0.90

'Math 131 22 1:88

Math '131 18 3.49

Math Skilli' 19 .2.14 .

Math Skills 19 2.50

Math Skills. k
ls 1.09

Math Skills 15' - 1.49

Math Skills a 22 2.90

Math Skills' 20 3 :23

6

223
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-College

. y

Mathematics Usage by Class
Siring-1975

.

x:
,

Total Number Average Number of Hours
Course -of Students Ter-Stddent Per Semester

I - Math 111 32 0.21

Math 111 /11 5.85

Math 111 24 5.00

Math 111- 26 2.63

Math 111 24 0.77

Math-111 8 1.69-

Matti/pED 62 . y 1.60

Math/GED 52 1.96

III Math 095 = 1.62

Math 112 .26 3.00

Math 140 22 1.50

IV Math 092 10 5.05

Math 100 ', 27 4.53

Math 100 28 3.31

Math .100 28 6.03

Math, 120 18 9.93'

Math 120 25 9.81

Math 120 :18 8.60

Math 125 25 3.92

7,6

V Math Skills' 22 6,30

Math Skills. '15 9.40
(

Math Skills - 13 11.60.

Math Skill." t 36 11.20

Math Skills . t 19 3.00
.

Math Skills 21 2.00

Math Skills 44 -6.00

.

,

Math Skills 24'

--
3.20 ,

A
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:.-Tible/.-2.2d (cont.).

-Mathematics Us'ge b,Class
:Fall 1975

College ' Course
Total Number
of Students

-Averige Number of Hours .

Per Student Per Semester

I ..Math 111 29 6.10

Math 111 32' 6.50

Math Ill` 17 2.10

Math 111 21 3.40. ...

1.1th.111... _____ ____ . 11

Math 111 32 2.30

GED 59 2.50

k.

GED:

'Adult ,Ed.

47

20

2.80 (

- 6.60
eto

III Adult Ed:' 23 5.90

Math 091 4. 0.80

Tech. Math 3 4.30
. '''' '
. Tech. Math 21

.
0.80

Math 123 27 2.40

Math 123 24 ) 5.80

Math 123 29 , 1.90

Math 123 28 2.30

.Math Skills/
. MAchfnists 12 . 3.50

Math Skills/
. Machinists 26 2.60

Math Skills/
. r

Machinists 8 4.80'. --,
'.z-

General Math 20 5.40

wt.

225



A77.14

.Figure 2.2.1a
1

'MAW rams of Student Usa e in Pall 1975-Business 101 Classes
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.

COLLEGE III
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Figure 2:2.1b
Histo rams of Student-Usa e in 10.1 175 Biolo 101 111 Classes.
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Figure.2t2.1c

Histograms of Student Usage in Fall. 1975 'Biology 102/112 Classes
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.
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0 2 4 6
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8 10

Average.: 2.9
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14 16

5

18 2.0

iTrz;

2 4 .6 8 10 12' 14 16 18 20

26 students, 118 hours. Average: 4.5
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1n_. Ill _, n , n -,- 1. n._--. n 1 11 I n , n4 n ,
, r 1

.
1 I,hrs

.
......,t,,
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2. 4 6 , -8,:=7: 1.8' 12 14 16 18 20

36 students, 207 hours. Average: 5.8
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COLLEGE I - 112

5

.nif1.111.11,11111.j.n.in.n in..
I 4 I hr5

6

29 students, 179 'hours. ,Average: 6.2

COLLEGE III - 102

O

2. 4 6 8 10
,

38 studg4ts; 131 hours;- Average: 3.4

.4 ' ' ri I I I Firs
12 14 16' 18, 20

COLLEGE III r- 102-

O 2 . 4. 6 8 10' 12' 14 16 18 20.
27 students, 165 hours. Average: 6.1
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COLLEGE III - 102'.

2 4

z.

,fl . n i n . n irtini (nin,11-L . I . n 1I Ars
6 8 . *10 12 14 '16' 18 20 .

28 students, 227 hours. Average: 8.1

COLLEGE 1II - 102 4

5 ---
1

. \
nj-iiintniltri,n.H.,n,n, ..,, .

11 l\'hrs
. \

0 ,2 4 '6 8. '10 12 14 16 f ti 20..

'33 students, 273 hours. Average: 8.3

COLLEGE III - 112

4-P
C

4s

FR'S

2 4 6 8- 10 1,2 14 16 18 20

26 students, 275 hours. Average:. 10.6
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Figure 2.2t1d

Histograms of Student Usage in Fall 1975, Chemistry 101/121/201 Classes
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11, -in.
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18 28
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COLLEGE I = 121
0
4),

111

T.

4J

5

kj

ri1 '114'1 '111 i 1 ' ihr5.
4 6 8 0.1 12 14 16 18 20

Average: 3.027 .students , 82 houri.

COLLEGE 11,- 201

0 2 4. 6 8 . 10 12

22 students, 188 hours. Average :, 8.5

COLLEGE II 121,

14 16 18

1 '111111 I 'It 1'1' .1 I 1 Ihrs
_4 6. .8 10- 12 14 16 18 20

28 students, 86 hours. Average: 3.1
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COLLEGE II - 121

5

4,

j

U)

5

2 4 6 8. 10 12

36 students, 238 hours. Average: 6.6'

flg

..COLLEGE II - 121

14 16 .18

2 4. 6 10 12 14 16 18 20

. 29 students, 342 hours. Average: 11.8

COLLEGE II 7.121'

r5

0 2 4 6 8 10 12

39 students, 318_hours. Average:- 8.2
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8 1.0 1'2

25 students, 84 hours. Average: 3.4

I

4 I
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COLLEGE II - 201

14 16 18
br 5

2

in n (51 n in
I '1 I k hrs

6 3 10 12 14 16! 18 212(

39 students, 167 hours. Average: 4.3
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,.n
nini .n n.l4lhrs

0 2 4 6 8 10. .12 14 16 18 20

. 37 studenti, 351 hours. Average: 9.5
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COLLEGE II'- 201

2 4 10 L2 14 16 18 20

; 11 students, 111 hours. Average: 10.1

COLLEGE 'III - 121

5

. .
I I lir5

0 2 4 6 8 10 12 14 16 18 20

hrs

26 students, 157 hours., verage: 6.0

OLLEGEITI,- 121
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37 students,- 324 hours. Average: 8.8
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COLLEGE III 12

J

5.

5

n n ,f ..nin,ni ;nh. I I hrs
2 4 6 .8 -4)0 _12 » 14. 1.6 18 .20 -

36 students, 248 hours. Average: 6.9

V

.5

COLLEGE III - 201

V

n . .I'l'I*Ihrs
2 , 4 . 6 8* 10' 12 14 16 18 20

27 students, 90 hours. Average: 3.3

COLLEGE III -.201

brz
2 4 6 8. 10 1.2 1 4 -16 18 20, -1 °

44 students, 492 hours. Average: 11.2
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Figure 2.2.3.e .

Histograms of -Student Usage in Falta_.975 English 099/100/101 Classes
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0 12 14 16 18 20
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COLLEGE I
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COLLEGE II
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Figure 2,2.1f

Histogram& of Student Usage -in Fall"1975 Mathe*aties 111. Classes
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Table 2.2.4a

Lessons in Eight Business 161 Classes '
Fall '1975I

Colle
Lesson . . III II/ , - III III III IV

*OH ... *,3,. -
; 1

3 .. 4

47 1 2 2 3

t" --r-3)3° r 36'

/ _. 04 30 '

05 29

06 28

07

08 ' 22-
48 8'

,09 19

10..

f5 5 4 6

.

6 13 25,'
, :26 29.

5 22 . 28

4 1

8 _6 ,26
19' 25 ,...--

1 19 I

i 2 8

11 20 6 22
.

12 ', ? 1

13 '17. t 13

14 3.

15 9

16 - ," 10

617 9

' 18''
19

20, . .. .1
21 -NI ,j,.
22 .

23

24, e

25 1

/27
28

30

r 1

29

....

1'

2
1

. 32 1

34 1

.'i5' ,,

37

, 18

26.

7 11 14 23
_

18 '. 22 18 20

8 24 9, 20N

1 2 2 13
A .4,,

'9 14' 8
.

4 19 '13 8

10 4, 10

24 25 23 11

3 4 . 3 7

22 .22 25 15 15

3 2" 3 22

14',. 20 11 22 16 11

12 19 79i 19 - 14

1.
1 1. , 1

5 1 3 2 3

'. 15 4 3 5 16-

21,, .5 6 22

1-
, -

1 3

.4

1 2 3

42

1
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Table 2. 2. 4b '-

Student Use of Lessons in 'Nine Biology 102/112 Classes
Fall 1975

-71

7E

7F

7G

7H

8B

8C

9A

9B,

9G . 3

9H 1

91 1

10D

13C 29 .

5B

7A\

in
7C

71)

College I College III
Lesson 112 112 112 102 102 102 102 112 112

1A 11 20 14 16 15 - 19 27 15 20

'1B 23' 1 ' 4 3

1C 2 1

"1/1 21
..s.

2C 26 1

3A 1

3C 1

4A 21 25 26 - 4 1

4B . 34 16 28 30 23 23 25
qA-

- e vi
IC 14 17 16 22 24 , 26 .22 22 25
..,

4D 19 '' 23 25 15 24

4G 27 . 1

...' 411 1

5A

30 28

18 25 24 23 27 25 23

4

6. 3 11 17 10

8 1 7 . 2 5 °t.

4

7 11 21 22

8 14 20

9C 6 13 21 .

6

27 21 21

19 23 27 10

22 16

5 27

1 6 8 ---1-----...

13- 10 3

5 2 7 30 19 25 23

3 6 1 10 - 6 3 4

27 3 27 2 5 19 24

6 1 15 4 1 '26

13 16

18 2:2................-----

262
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Table 2.2.4c

Student Use of Lessons in Three Chemistry 101 Classes
Fall 1975

Lesson

a

College IV, College IV College IV-

01

02

,03

16

13

8

19

17

12

20

19

11---

_04 14 17

11 14 16

06 13' 17 17

07 9 14 15

08 14 19 18

-09 18 21 23

10 13 17 16

11 12 13 18

12 11 9 10
.-

13 8 9 9

14 14 14 16

.15 9 17 15

16 8 6

17 10 :4 12

18 7

19 3 4 3

20 1 3 3

21 1 *.":2 1 '
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Table 2.2.4d

Student.Use of Lessons -in Six Mathematics 111 Classes
Fall 1975

Lesson
College I

i i i i in in,
i 11 ti.

2 4 t 4

3 25 11 29 21 7 5
4 28 25 11 21 11 5

5 24 15 7.- 13 5

6 -21 18 3 14 2
7 23 18 7 15 23
8 15 6 1, 3 1 .1

9 15 11 5 . 9 4
10 6 8 3 4 . 1
11 6 8 5 5 ,------1

12 6 8 2 5 1

13 4 8 3 6 1

14 8 1 5 1

15 8 1 34 1

16 8 3 1

17 110 11 4 8 4
18 1 1 3

19' 10 . 13 4 9 11
20' 6 12 4 '6 10
21 12 30
22 23 19 11 12.

23 . 19 3 17 9

24
.

2 2

25 8 11 4 -17 3
26

.
7 3 , 11 1 1

27 4 3 4 3

.28 3 ,3 4- 3

29 3 , 3 4 2

30 3. 9 3 13 4,

31 7, 12 - 2 8 11
32 5 12 1 8 11
33 4 9' 3 9

. 34 2 6 3 9
35

.
2 6 T. 3 6

36 2 6 1 6

37 2 5 , 1 6

38 2 5 1 6

39 2 5 1 6

40 2 5 1 6

41 3 1 1 3 .
42 2 :5 6

r

43 3 3 4 3

44
..

3' 3 4 3

45 2. 4 2 1 .
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Table 2.2.4d. Student Use of Lessons in Six Mathematics 111 Classes,.
Fall 1975.(cont.)

College I
_Lesson 111 111 111 111 1117-7--

46 2 12 4 11

47 1 2 5

48, .1 4

49 1 2

50 2 3 3 3

51 1
.

7

52 1 3- 3 3

53* 1 1 '. 1 3

54 t 1 3 3 3
.55 1 3 3 3

56 -. , . 1 3 3 t 3

57 1 4 3 3

58 -'1 3 3 3

-59 ., 1 '3 2 3
60 1 3 1 3

fil 1 3 1 3

62 9

63 . 7 3 14

-64 -. 9 2

-65 . 5

66 , -1 6

67 6

68 15

69 4

70 5

71 4

72 1

13 2

74 2

75 1

76 " .2

77 1

*

78 _ 1
.

79 7

80 1

81

82 4

83 1

84' 1

111

0
O



Table 2,2.5a.

Minutes,in Each Lesson by Students in One Class
. .

College II: Business,101
Fall 1975

Lesson

Student OM 47 04_ 05 06 07 08 09 10- -11 12 13 14 15- 16 17 20 21 i 22 23

/ - __ --i8,-__-737_

t ,

I 21 9-70 100 .19 '73 69 80 1021 152 91
---1__

2- 22 14- 44 38 2 25
-32
31 75

. 22 17_ '14 46 16 7.5 128

3_4_ 66 111 -, )

,,

30 68 56

.5 37 .100 107 96 2 159 168._ .38 174 296 162 56

6 48 158 .140 . --
)
57 73 57 73 99 170, 229_ 127 216 346

7 64 44 65 . 31 2 45 2 231. 61

8 67 .

'9 . 36 61- 85 i 43

\ 10 51 .

.

11 ' 28 62 .49 10- 198 i194

12

° 13

-- 44 68 58

80 56 124

34:. .

32

173
_.-

i449
-

14", 45 165 241 .
127

15 ,
45 -77 95 40 122 - 23_______59_ 224

16 97 43 264 107 60 87 423
_70
146

___.

47 122 100 405 327

17

18

, 3 74 ,

6

.

.
.

e

19 66 28 127 104 35 22 359 50 33 64 4 22

20 31 106 93 102 45 7 308 53 26 96 135 169 300

,21 . 32 81 41

22 . 13 36 44 8 39 143' 50 16' 14 87' 126 97 102

23.
,

51 38 38

24- 100 ,
4

25 84 27 13 33

26- ,42 53 52 54 30' 9 200 39 .58

27 75 123 78 35 63 86

28 7 63 77 67 -64 122

29 74-167-106 98

96 36 4830 '1 48.

31 36

it
26 -o



Table 2.2.5b

Minutes in Each Lesson by Students in One-Class
College III: Business 101

Fall 1975

Lesson
Student OH 47 04 05 06 07 08 48 09 1.1 ,12 13 14 15 16 18 19 20 21 22 .27 28 32 34 37 40 42

1 47 25 28 44 13 16. 14 49 . . 15 47 ._ _1 6 40 v 24 82 -74 67 71 47 138 62 37 56
3 11 27 33 12* 18 98 22 17 60 51 ' 844 4 -13 48 46 . - 4 42 28 48 107 5 43- 225 25 105 72 113 72 62 261 .% -6. 19
7 7 30 32 55 19 23 89 37. 17 53 70 .8. 118 157 129 12 1 3 .

9 29 41 '36 19 '6 21 109 26 17 -55 23 52
115 22 11 62- 34 15 20 107 .35 38 7 .20 41 21 57 67 50 21 46 50 67 ''.13. ' 22 19 67 63 14 15. 40 -' 21 30 58 143

. 12 28 45 77 61 17 37 170 43 21 210
''..-c? 1.0.913' ___ 23 30 41 "36 17 39 24 51 125 10 105 217 tr.%

14* 7 .....

15 10 30 62 29 :27 130 83 31 20 54" 64 62 165
16- 126 14 81 83 13 . 18 261 165 16 102 23 ''. 47 191 2617 34 23 28 19 35 18 47 "49 91 , 1

_ 18 37 74' 105 74 3. . 199 -
19 1 60 32 52 10

_283
. ;6

20 1 - 20 27 34 11 14 154 16 24 17 76 42 69
- 21 42 24 48, 64 71 39 123 . 21 24 38. 7 199 .

22 183 229' 57 5
23 '31 41 85 .64 38 250
24' 29
25

.20
.15,

26- 3P 108 79 :68 20 29 193 51 96 62
-_ 27_ 121 52 101 135 46 32 109 42 35 1

28 90 145 190 159 30 42 317 82 42 66

269
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Table 2.2:5c
Minutes in Each Lesson by Students in One Class

College I: Biology 111
Fall 1975

Lesson

0

Student 3.1$ lir 1G 2A 2C 5A

1 2 15 36

2 3 29 18 66-

3 26 34 . 1171

,.4 1 106

*5 .7 i

I

6 6 76 -108
7 1 36 102.

8 6 38 59.

1 ,9 v 117

10 28 100
7

11. 30 27 73

12 5 37 83

13 83 2 103

14 19 222

15 5 11

16 15

17 - 20. 5' 95

18 5 2 :75
19 108

20 67.101
21 38. 100
22 35 107

23 29

24 14 68

25 1 :227

26 109 17 70

27 344

28 3 88

29 ' 10 27

30 43'

r 31, 30 147
12 , 4 77

33 86

34 114

35 50

36 9 149

6A 1611 6E 6F 6G

-32 25 3Z

10-

41 54 9

39 39 28

. 28 .33
13 19 - 6

23 21

39 11

15 29 5
.

. 8' 12 15

-..

5 16 1

2 7_275
28 16

22 35 25

3 35

19 12 9

27 9-

42 26

2 35°

44 17 16

18 28 51 12

k

48

33 33

25 i'16 130.......117_,.., .

",...-----42, 15 170 13 '
4.t

r: p 23 22 4

6 13 12 ` 14 6 40 $

6H 61 *13D 13E

65 28
16

144 9

308 64

25

81 X76

32 -17 153'
104 74

2 15 5

36

q
113

-,

$.

36 '33

58

25 --
-" -,163 103

22 -_

25

__. ....
57 76

52

33 57

89

_122 94_ .

,41

b

20 -

O



Table 7:.2.5d

Minutes in Each Lesson b3x Students in One Class
-College 111. Biology 102

Fall 1975

.

Lesson e

Student lA 1C 4A 4C 417 -5A 5P. 7A 7B 7C 7D 7E 7F 8A 8B 8C 9A 911 9C '13C

24 65 44 6V 38 29 3 5 14 40 58

-2 9 39 _37 36 37
4

s 56
3 183 , 155 89 149 36: 55 338' 48 109 18 13. 7 30 , 35 41 -29. 39 26. 30

. 4 16_ 68 .46 75- 84

5 13' 43 /32 73 139 15 73 , 2 3 43 18 14 21 29 76

6

7

8

9 ,

10

11

12

13

14

.16

17

18

.19
20

,.22

23

.24

25

26

27

28

t
13' 78 39 63 - 56 85 . A f 37

,
8 .85 36 66 .40 42 91 2 t 49 7.4" 71 41 94

6 23 .26 27 20 25 18 18- 13 23 40

22 23 9 . ,..
r

44
.-'

---1 25 28 27 '43 22 28, 36 36 20 4 22 20 , 9 '18 12 79'

6 .. 120 69 49 57 '2 79 -

8 .21\ 15 .61 26 29 12 4 19
i

13 25. .15 44

. 1 38 k 28 .29 5 . .- 42 - .
1 419. 50 28 18Z35

32 \37 36 21 11 ' .21 12 '19 '30-11. 38

i
a

:/ 23 32 25 '35 - 4

17 16 17 27 15
i

.01 ty
3

. .'.1 44- 21. "79 26 32 27.3
ri32 32 48 65 27'. 55 49

1

64

21 '''. 61 79 107 37 20 47 ""'4 2L. 11 5 25

3 . . 23' 26,1 49 1 20. 6
i

.

29 41 70 47 if
ci

i

Pi.

8

35 25 117 18 67

51 29 '41 50 23, 6
53 25 53 20 57

.69. 51 135 43 26 27 64 13 A 6, 55,

29 10 34 109 31. \ :127) 5 90

/
2`i

29

34

73

. 1 43

. 15
..

1

7 ,!

33 16

.30 45

'43

16

37

"29

42

31

.11

* , 4.

1 i
11. ..,

21

33

80

54

44

6:
64

.:2i

4

.1

f

O
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.0"_ 'Table 2).2.5e
4

Minutes in Each 'esson by Stwients in/On
College I: BiologY`112.7'

Fall 1975

Student.

2

3

4

12

13

14: .

15

Xi
c,

17

3.8

19

0.
21

1 /22 .

23

24

.145
26

27

;28

129

e" 30

31
. ,

32

33 .

34....

35

Claim

1 Lesson
IA 4B 4C '5A 7E 7F 7H 8A 811 9G 211...4 13C

2 37 '66 17 56. ,,,,,, .

7 24 - 65 i60 41 . .210

:

.32 ' 33 10 170.

-16 42%. 6 _ 87

10 48 96 .

.

79 5 '1.3.115 18 21 266
. 39' 'i,41 19 21 . 11

31 94 6 '37 159

39 41 14 99 28 79 1 18 264.,
I

442 ;74

32 .-,
...n. 61 2

. . .
10 25 . 92

:
.

102- 35 62 60 49. 212

1 12 39 38 157

3 41 71 68 3.8 297

*2 37- 26' 10. 78

32 3 : '25 2 12 156
. -,--

'48_ 54 71 41 73. 6 .. 96

,.53 * 40 26 76 , ' 101.

2 ' 22 ,65 93 4 .40. 48. 26 140
.,

-33 33 84 27 /9 1\ 22 120_-

39 133 63 112, . \ 82 .- 64 2 460

r
.47 16 ,. 2 12 129

.

40 84, '54 '48 . 172

22 9 63 58 *175

20

10

27

97, . g 56 ,34 6 199

11 ,,25 1 21 - 6 21

41 72 66 24 85' 1 15 254

17 r43 142

61 ' 9

90 39

7 1 r

30

48 47 k

25 2 4'

39

245

]02
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Table 2.2.5f

iMinutes in Each Lesson by Students in One Class
,.- College IV: Chethistry,101

41 C.:. ' Fall 1975. _

i

. Lesson
i

.8,
.-s.\ , - -t . s, .

>

Student 01 02 03 04 05 06 07.1 08 09 10 11' 12 '13 14 '15 161 17 -1.8
- 20. 21

1 49 60 .1.5 ',15.4..:. 70 21 .48 - '33 .,39 -'
.) ,-.;.

28 : ...;

2 .....!,1;: 7 '48 23 3k 2 57 , 19 16 2'3 18 4°40

3 67 96 55 140 26 31 \
\

..

98
.

,
,4 36. 108 26.., 71 47 30 '83 ;4 64 18 18 .,.,- 18

v 31

'. 5 *66 154 171 107 55 124 '82 177 45 64. 42 58 194 °
I ,

6 153 1261 33 24 , 128 254
\

1

\7 43 131 56 26 47 58 32.1 40 48 111_

.8 48 73 70 ".87 16 88 ,,,l-8 24. 25 , 45 3 29 , 7 9 -..
. 1

9 38 88 .;:39 44 35, 56 ; 42 . 39 - 40 18 ° ' 30 : 58 1 13_
,..,

ts. . -
10 .-,3 63 49 9 16" 16 16% 36 73 . 19 20 48 .

4
11 81 129 18 '68 129 16 86 103 ; 38 21 4-'25 '71 .4\ 23 ,98

12 63 83 46 . 62 55 '20 119 .34 31 19 12 38 5 16 39 30 19 11 -\
13 ' 56 120 42 95 32 -22 114 51 131 18 ,16 63 19 '61 90 38 28 1

14 48 ,56 38 133 63 18 93 51..), 53' 56 24 37 10 41 .54 7-

15 ......33.5 31; 86 49 24 107 35 78 10 : 24 11 .106

16 55 99 41 115 20 14 74 13 51 15 38 '46 9 28 89 109 7 1 10 17

17 75 102 39 38 '9 18 37 49 65 1 ,. 2

18 . 13 112 19 36 36 28 117

19 112_ 107 82 -65 40 7 . 27

.20 il 5 39

21 9 I, .. 92 89 ' , ,146 0
vms+

O

27.3. 27:1



Table .2.2.5g,

E.:flutes is Each Lesson by Students in One 'Class
C,llege I: Matheuatics 111

*Fall 1975

Stutest 3131 :2 03 04 01 Jo CD, Oft 47 :0 .17. 12 )3 17 at. 19 20 2: 2: 23 24 23 24 '7 :4 29 30 33. 's 3 3F. 37 40 45 42 41 44 '5 46 47 4. 30 51 5' sa 5.0.3 5 5 :s 36 6

2 16 3 43 23 :5 71 :6 2 5 :I 6 ,

: 2 1 21 7 :6 23 13 44 3 1. 4 2 9 22 2

3 1
i 7

330 15 14 .33

4 27 43 57 19 6 56
\

S :5 3: 10 SC 42 2 2 1 2 3 34 37 10 11 60 1 2 1 $

6 2 4 01.

,,2..2

39 16

7 2 213 3 29 33 15 4 5 I 2 24 8 33 7 6

8 3 83 4 35 :5
t . 3 33 10 :5 4

10 23 24 24 36 9 13

.5
a

1.1 4 19 5 23 :4 27 2 3 4 1 6 33 . 1 3 2 4 3 2 1 1 1 2: 9

12 1 3. 51 .9 33 26 23 2 J 3 4 6 36 36 11 3 1 1 1

13 . 61 7 :3 41 16 3 15 78 3 4

14 5 .102 44 :2 2 4 7 4 17 6 4 3

2: 1 3 41 S 12 23 2.. 1 4 2r 1 10 4 14 7 7 3 1 3 2 4 2 '1 1 1 14 3 :2 23 5 12

:6 1 37 4 62' 21 ..4 21 31 : 3 11 49 42 5 3

1 3 7: 17 33 3; 1 4 2 8 43 9

2$ II 51 5 7 22 3:
2019 2 58 35 15 N 3 7 29. 31 9 4 1 1 6 1 1

2.1 1:5 13 3 0 6

2: 35 5 34 25 4 35 2 34 Q. 4

:2_

23

3

2

24

21

2 :3 :3 35 1 4 1 3 1: 14 :5 24 8 1 : 1 Iii 5 1, 4 23 1 1 I 9 6 2 2 1 1 4 4 2 2

'24 9 10: 17 32 27 29
S.

.25 3 146 12 32 63 16 I 6 20 2: -.

26 10

:7 3 63 52 2 2 2 3 9 40 28

21 8 36 :t 26 N :0

:3 2: 71 4 43 40 32 19 1.3 49

1,:32 15 57
147

3: 61 2: 15

0

2

a.

0%O

a



Table- 5.2,1a
.

Accounting
,

Fall 1975 .
,

ACCOUNTING PRETEST 1131) College 1
,

FINAL EXAMINATION IN ACCOUNTING 101 - (191)

ALL PLATO CLASSES **41:\

N SUM SUM**2 MEAN VAR(ti) SDIN1 .SDIN-1) LOW HMV
PRE ONLY - 10 230.0000 5440.0000 23.0000 15.0000 3.8730 4.0825 17.0000 32.0000PRE &POS 13 30A.0000 7642.0000 23.6923 ..

26.5207 5.1498 5.3601 13,4000 32.0000AIDS EPRE 13 3540000 10562.0003 27.2308 - 70.9467' 8.4230 8.7669 11.000(' 42.0003POS ONLY 3 63.0000 1709.0000 .21.0000 128.6667 11.3431 '13.8924 12.0003 37.0000

ALL NOA PLATO C4SSES
4:.

1

N SON SUg**2 MEAN %/VAR(N) SDIN) SDIN-11 -*, LOW SIGH I(A-,

_PRE ONLY ----::---1-141.000e 2340.0000 23.6000 11.0400 3.3226 3:7149 19.0000 29.0000PRE EPOS 25 575.0000 14030.0000 23.1203 26.6656 5:1639 5.2704 14.0000 33.0000POS &PRE 25 596.0003 10;630.0000 23.8400 56.8544 7.540 7.6957 9.0¢03 35.0000POS ONLY 3 51.0000 939.0000 17.0000 24.0000 4.8990 6.0000 11.0003 23.0000

ALL CLASSES

N SUM SUM*42 MEAN VAR(1) SIAN) SUIN-1A ' Low HIGH
'

PRE ONLY. 15 vol.0000 8290.0000 .2000 13.7600 * 3.7094 3.8396 1 17.0000 32.0000
PRE CPC1*6 38 886.0000 216/2.0000 23.3153 26.6898 5.1662 5.2366 13.0000 33.0000
PDS &PRE 36 950.0000 26192.0000 25.0003 64.2632 8.0164 8.1240 ' . 9.0300 42.0003
PDS ONLY 6. 1144000

. 2649.0000 19.0000 . I. 80.3333 8.9629 .9.8184 11.0000 37.0000
, 9 .

b

2 Ti

27 's.3



5; 2.1a (cont.)
/

ACCOUNTING PRETEST 11311
TEST OF ACCOUNTING - (193)

PRE ONLY
PRE CPOS
PDS &PRE
PUS ONLY

a--

ALL PLATO CLASSES

N
El%

SUM " SUM**2

8 217.0000 5979.000J
15 422:0000 12254.0003
15 383;0000 10505.0000
0 0.0 0.0

ALL NON PLATO CLASSES

N SUM SUM4*2

PRE ONLY
PRE EPOS
POS &PRE
POSvONLY

PRE ONLY
PRE &POS'

'-o'POS' &PRE
POS ONLY

5

12
12
0

13
27
-27

0

120.0000
348.0000
327.0000

0.0

ALL CLASSES

SUM

337.0000
' 770.0000
710.0000

0.0

3025.0000
10310.0000
10127.0000

0.0

SUM**2

\

College I I

MEAN VAR(N) \\

27.1253 11.6094
28..1333 . 25.4489
25.5333 48.3822
0.0 0.0

MEAN

24.0000
29.0000
27.2500
0.0 1

'MEAN

900').0000 25.9231
22564.0000 28.5185
20632.b000 26.2963

0.0 0.0

VAR(V)

It

SO(N)

3.4073
5.0447
.9557

0 0

sn(N -1)

3.6425
54217.
7.4994
0l0

SOCN1 \S0 (9 -1)

2.9.2000-
18.1667
101.3542

0.0

4

VAR(N)

20.6864
22.3913
72.6529

5.4037' '6.0415

4.2622 44518
10.0675 10.5451
0.0 0.0 \

SOON)

4.5482
4.7326
8.5237
00

eta

LOW'

22.0000
21.0000
14.00001
0.0

HIGH

33.0003
36.0000
40.0000
3.0

rn
b

LOW HIGH

15:0000 32.0000
17.0003 34.0005
12.0000 43.0000
0.0 0.0

SD(N -1)

4.7319
4.8228
8.6860
0.0

15.0000
17.0000

012.0003
0.0'

HIGH

33.0000
36.0000
43.0000
0.0'



Table 5.2.1a (cont.)` *

ACCOUNTING PRETEST (131)
INTRODUCTORY ACCOUNTING

PRE_ONLY
PRE EPOS
POS'EPRE_
POS ONLY

(192)

ALL PLATO CLASSES

,

" C011eTa 111

N SUM
.

SUM**2
6

53 1410.0000 . 4=108.0000
88 \\ 2549.0000 5335.0000

,88 2935.0000 1 4517.0000
3 77.0000 1989.0000

,r....

ALL NON PLATO CLASSES

PRE LNLY
PRE EPOS _

POS EPRE
P05 ONLY ,

.29
60-
60

N

1

SUM
-.-

866.0000
1954.0000
2156.0000

42.0000

SUMX42

26306.0000
'4676.0900
82892.0006
.1764.0006

ALL CLASSES

MEAN VAR(N) SO(N) SO(N-1) LOW -AIGH

25.6038 28.2392 5.3141 5.3649 16.0000 , 38.0100.
28.9659
33.3523

17.0557
7- 5.5464

4.1298
8.6917

4.1535
8.7416

18,0000,
8.0000

35.0000
49.0000

25.6667 4.2222 2.0548 2.5166 .,., 23.0000 28.0000

14)1A1 VAR(M) ,SIMN) SO(N=1)
...

: LOW $ HIGH

29.8621 15.3603 3.9192 3.9886 20.0000 17.0000
32.5667 17.3456' 4.1648, 4.1999' 20.0000 39.0000
35.9331 30.3289- 9.5042 0.5844 14.0000 5.0.0000
42.0000 0.0'

_ .
0.0 0.0 42.0000 42.0000

ARE ONLY 82
PRE EPOS 148
'POS EPkE 148
POS ONLY 4

sue

2.2)M.0000
4503.0000
5091.0000
119.0000

SUM*t2

65314.3000
140011.0000
187429.0000
3753100

SEAN

27.7561
3044257
34.3986
29..1:500

VAR(N)

26.1112
20.2985
83.1451
53.1875

SOtN)- SO(N-1)

5.1099
4.5054
9.1184
7.2930

5.1414
4.5207
'9.1494
8.4212

Loh ei

16.0000
1:0..0000

8.0000.
23.0000

4

0 4

CH

33.0000
39.0000
.50.0000
42.0000



BIOLOGY PRETEST I (2311
BIOLOGY 101 -TEST - (291)

.4 n

ALL PLATO CLASSES

Table 542.1b

Biology

Fall 1915

.College II

_

Pitr ONI Y

PRE EPOS'
POS*CPRE
POS ONLY

.

17'

7.9

29
4

SUM

2/7.0000
5511.0000
,652.0000
A.08.3000

-%.

m

.SUM**2

536Y.0000
120?8.0000
1681:B.0000
,3206.0000

'

..

P.F,AN

16.2941
-19.2414
2,2.4118 .

27.0900.

VAR IN)

50.0900
44.5279
1441110
72.5000

sok)

7.0774
6.6727
8.6088
8.5147

SD(N -1)

7.,2,-.2

6.7910
8.7612
9.8319a

LOW_
- i,-

.b.0000
. 7.0000
10.0000
18.0000

"

.

HIGH ,

11.0000
35.0000
45.0000
,19.0000.

'fr

.0

ALL NON PLATO CLASSES

N SUM SUM*&2 MEAN
, . 0

PRE ONLY ' 15 249.0003 64.11.Z1= 16.6000
PRE EPOS 30 423.0000 . 14749.0000 20.7667
POS EPRE 30 740..0000 20430.0000 24.6667
POS ONLY 6' 156.0000 4378.0000. . :26.0000

ALL CLASSES

SUM

P?E ONLY 32 ,526.0000
PRE EPOS 59 1181.0000
POS EPRE 59 1392.0000
POS ONLY 10 264.0000

.

SUM**2 MLAN

0851-0000 16.4375
26277.0003 20.0169
37238.0000 23.5932
7584.0000 26.4000

VAR(N4 S NI

21..8400 4.8826
43.7122 6.6115
72.5556 8.5180
53.6667. 7:3258

VAR(%) SD(N)

37.8086 6.1489
44.6946 6.6854
74.5125 8.6321
61.4400 7.8384

. -

SO(N-J) LOW HIGH

5.0540 9.0000 29.0000
. '6.7245 i 8.0000 36.0000

8.6636 11.0000 46.0000
6.0253 17.0000 , 35.0000

*,

SD(N-1)

6.244
6.7428
8.7062
8.2624.

Low

5.0000
IP7.0000
10.0000
17.0000

'HIGH

31.0300
36.0000
46.0000
39.0000

28



Ta
I

ble 5.2'.1b (cont.)
ti

.

SI01.0G1PPRETESTA 031)
BIOLOGY 111 TEST - (292)

4
All PCATO_OLASSES

PRE ON:LY
PRE EPOS
POSEPRE

_'POS ONLY

PRE ON_Y
PRE &P3S
POS &PRE
PUS- ONLY

79
145
145
10

14

39
61
62
10

SUN 0 SUM**2

1642.0000 38006.0000
3004.0000 70803.0003
2741.7.1000 6'0489.0000
19(.0000 4263.0000

gil NCN

SIM

i6';.0000!
117P.00OOf
1257.0000,
211.0000

ALL CLA-SES

CLASSES

SUM *2

17011.0003
21312.0000
2781C.0000
4155.0000

- _OHS SUM4*2

PRE ONLY 118 2405.0000 55017.0000
PRE &PUS -,--- 207 4247.0000 96115.5000
PUS &PRE 207 4001.0000 8e2990'000*
.POS ONLY 20 407.0000 .$123.01X0

5

meAm VARIA).\ 50(N) -.50(M-1) LOW

20.7848 49.0803 7.0057 7.-.0505 7.0000 3'7:0000
21.1655 4- 3174' 6.3496 6.3716 8.0000 37.0000
18.9586 'N7..7362 7.5984 7.6248:., 7.0000 ,,42.0000
19.6000 - 42.6400 -6.5299' 5.8832 7.0000 129.0000

a

1.11.AN

19.5641
19:0300-
20.1935
21.1000- z.

VAR(N)

53.4254
47.2531
40.7690
40.2900

i

SO(N)

7.3093
6.8745
6.3851
6:3474

SO(N-1)

7.4048
6.9306
6.4372
6.6908

.VJ 4ARIN) S0(N) S0(14-1)

LOW / HIGH

8.0000 37.0000
7.0000 . _38.0000
'9.9030 35.0003 4

12.001)0 , 32.0000

/

Lull

20.3814 50.8461 7.1306 7.1611 / 1.7.-0000
20.5169 43.3801 .6.5864 6.6023 -1 '/.0006
19.3285 52.9742 7.2783 7.2963 1 7.0003
20.3500 42.0275r 6.4829 6.6513 7.0000

1.111G14

37.0000
38.1033
42.0000 .
32.0000

286



.10AA-54.113L (cont.)

. BIOLOGY, PRETEST II 1232)
BIOLOGY 102 TEST-- (294) 1294)

ALL PLATO CLASSES

College HI

N SUM SUP.**2 MEAN VAR(N) SON) SO4N-11 LOW HIGH

PRE ONLY -46 644.0000 . 9988.0009 14.0000 . 21.1304 4.5968 4.6476 4.0000 28.0000
PRE EPOS 79 1194.0000 19550.0000 15.113? 19.0377 4.3637 4.3911 5.0000 25.0000
PUS EPRE 79 1738.0000 42152.0000 ,22.0000 49.5696 7.0406 7.0856 8.0000 38.0000
POS ONLY 4 78.0000 1874.0000 19.5000 88.2500 9.3941 .10.8474 10.0000

. .

35.0000

N

ALL NON PLATO CLASSES

SUM .SUM**2 MEAN VAIPN) SD(N)
.

SUN-1)

PRE'6NLY 29 424.0300 66.20.6000 14.6207 14.5113 3.8094 3.8768
PRE EPOS 56 920.0300 la04.6000 16.4286 26.6020 5.1577 5:2044
POS-EPRE 56 1329.0000 35199.0000 23.7321 76.0533 8.7209 8.7998
POS ONLY 2 43.0000 1069.0000 21.5000 72.2500 8.5000 12.0208

ALL CLASSES

N SUM N-1-)-SUM**2 MEAN

PRE ONLY 75 1068.0000 16608.0000 14.2400 18.6624 4.3200 4.3491
EPOS 135 2114.0000 36154.0000-,, 15.6593 22.5950 4.7534 4:7711_PRE

POS &PRE 135 3067.0000 77951.0000 22.7185 61.2837 7.8284 7.8575
POS ONLY 6 121.0000 2943.0000 20.1667 83.8056 9.1545 10.0283.

2i
_

LOW HIGH

8.0000 22.0003
8.0000 35.0000
6.0000 42.0000
13.0000 30.0000

"-LOW ---HIGH

4.0000 28.0000
5.0000 35.0000
6.0000 42.0000
10.0000 35.0000

2 '"



-'4

Table 5.2..lb (cont.)'

8IGLOGY PRETEST 11.i2321
610LOGY Al2 TEST - (293)

ALLPLATO.CLASSES--:

College

N SUM SUM**2- MEAN VAR(N) SD(N) sixn-11 LOW

- PRE ONLY 19 .207.0000 2551.0000 10.8947 15.5679 3.9456 4.0537 3.0000PRE EPOS 61 .742-.0000 10608.0000 12.1639 '16.1043 4.0130 4.0463 4.0000POS CPRE 61 991.0000 17461.0003 16.2459 22.3166 4:7240' 4.7632 74003POS ONLY, 8 12/.0000 1962.0000 5.2500 12.6975 3.5620 3.8079 10.6,000

N

ALL NON PLATO CLASSES

SUM SUM**2 MEAN VAR(') SD(N)- S6tN-1) LOW

PRE ONLY 49 569.6000 7671.0000 11.6122 21.7068 4.6591 4.7073 5.0300
P. EPOS 29 401.6000 6489.0003 13.9655 28.7229 5.3594 5.4542 7.0002POS CPRE 29 473.0000 9003.0000 16.3103 44.4209 6.6649 6.7d29 4.0000P05 ONLY V 124.0000 2054.0000 15.5000 16.5000 4.0620 4.3425 10.0000

ALL CLASSES

N SUM- SUM -**2 MEAN -. -6(41 . -LOW

PRE-ONLY 58 77t.0000 10222.0000 11.4118 20.0952 4.4824 4.5161 3.J000PRE EPOS 90 1147.0000 16497.0000 12.7444 20.8791 4.56941 4.5950 4.0000POS EPME 90 1464.000J4 26464.0000 16.2667 29.4400 5.4259 5.4563 6.0000.POS ONLY' 16 246.0000 4016.0000 15.3750, 14 6094 3.8222 3.9476 10.0000

28 1'i

.

HIGH

20.0000
26.0000
26.0000
20.0000

'HIGH

25.0300
31.0030
04.0000
20.0000

HIGH

25.0000
11.0300
34.0003
.20.0000

290

a



CHEMISTRY PRETEST 031)

Table 5.2.1c '"
Chemistry
Fall 1975

AT0MI C STRUCTURE, AND BONDING - (371,372,373)

ALL -PLATO CLASSES

t: SUM SUM * *2

College 1

?CAN VAkt 4) SO1N) SO(N-1) L3w 1311

PRI 3NLY 6 67.0000 835.0000 11.1667 14.4722 3.8042 4.1673 6.0000 17.030)
PRt 0 VL Y 6 3.3.0000 239.0000 5.530J 9.5833 3.0957 3.3912 2.u000 11.00J)
PRI LPG) 27 327. 0000 4151.0000 12.1111 7. J617 20574 1.7,83 8.060 ) 19.00,)
PR2 5P)S 27 1.30.0000 794.0000 5.0370 4.0357 - 2.0089 2.U472 1.0000 9.000J*
POS (.PRE 27 31u. WOO 3850.0000 11.4815 10.7662 3.2815 3.3440 5.0000 11.0001
POS 0 iLY 0 0.0' 0.0 0.0 0.0 0.0 0.0 0.0 0.u,

ALL NON PLATO CLASSES

SUM SUM**2 MEAN YAM el) Sat g-) SO(3-1) 1.01, ri I 31.4

PRI QNLY' 5. 52.0000 550.0000 10.003 1.8430 4:356 1.5166 8.000C
PR2 ONLY 5 25.0000 133.0000 '5.0000 1.6000. 1.L649 1.4142 3.00'03
PRI LPOS 26 , 308.0000 4026.0000 11.8461 14.5148.-1' 3.8096 3.8853 4.000:3 21. JC.
Phil 26 156.0000 1196.0000 6.0009 10:0000 ''3.1023,, '3.2249 '0.0
PU, 26 3113.u0t)0 4152.0000 12.2303 11.1406 A 5.178.1, 3.2411' 6. 0000 18.01,1
P05, ;i.O.Y I 19.0000 301.0000 54 J U y,i , .1grio.. n , 0.0 19.0000 19.0C:

Y 0 c

ALL CLASSES t/
7

!
SUM SLIM_*2 MEAN VARt N IN) LD;

PRI ONCY 11 119.1400 1385.0000 10.8182 8.8760 ' 3.1247 6.0000 17.0'
Pitt 0)ILY 11 58.0000 372.0000 5.2727 0.0165 2.4529 " 2.5126 0000 11.00.).
PRI CP0S 53 635. 0 J00 8177.0000 11.9811 10.1355 3.'2765 3.3073 uJtgo 2 1. er
Pk2 EPOS 53 292.0000 1990.0000 5.5094 7.1933 2.6820 2.7077 0.0 12.000)
Ps.13 L PRE 53- 648. 00U0 8002.00)0 11.6491 10.5810 3.252k 3.2J40 5.0000 18.00)0
PJa J ILY 1 19. u.teU 301.0000 19.0300 J.0 U.0 0.0 19.0000 19.0003

)

0%



3.

Table 5.1.1c (cont.),
CHEkista441331 PRETEST
MONEN CLAIM - (374,375,376)' ;

'ALL. PLATO CLASSES

Pi SUM SU:1,102

College 1

*AN VAR(V)
tt.

SIAN) 500111) L 3W HIGH

PILL ONLY 13 156.0000 1986.0000 12.0000 0.7642 2.9613 3.0822 6.0000 17.0003PR2 OYLY 13 -79.0000 569.0000 6.07b9 0.8402, 2.6154 2.7222 2.0000 11.030)PA1 EPOS 20 236.0000 3000.0000 11.930) 8.3900 2.6965 2.9718 7.400: ,a 9. Ou'.)?PAZ SPJS 20 90.0000 464.0000 4.5000 . 2.9500 1.7176 1.7622 1.0000 8.0003POS- PRE 20 197.0000 2337.0000 9.8500 18.3275 4.2811 6.3923 2. 0000 194033POS ,001LY .0 0.0 0.0 0.0 0.0 '' 0.0 0.0 0.0

ALL NON PLATO CLASSES r.;

.. IN SUM S 0;4**2 KAN VAR( / StHrii SO( N.- 1) LUh HON ;
PR1,ONLT. 9 114.0000 1564.0000 12.6667 13.3333 3.6515 3.8730 8.0000 21.3063Pk2 OILY 9 62.0000. 514.0000 6.0889 9.6543 1..1071 3.2956 3.0000 12.000)PR' 005 22 246.0000 3012.0000 110,1810 11.6760 3.4402. 3 .52/1_ ...4_._ I 17.9' 31PAZ uPas 22 114.-0000 01570000------574-091 1.1872 r 2.7906 2.8562 0.0 10.0.00022P05 08E --4 245.0000 ,3259.0000t 11.1364 24.1178 4.9110 5:0260 4.0000 . 23032)-POS ONLY 1 .Z0.0000-- 400.0000 -20.0)00 J.0 V.0 3.0 20.0 Q0 20.000

ALL CLASSES

SUM SUM**2" MEAN VAk I oil SDI N) SW N-11 LOW MISM
N

PRI OW, - 22
PR2 OILY 22
PA1"005 42
PAZ APUS 42
P03 ORE 42
P3 011Y 1

293

,
2 ;

270.0000 3550.0000 12.2727 10.7438 3.2778 3.3549 6.0000
141.0000 1083.0000 0.4091 8.1508 .2.8550 2.9222 2. 00.004044000 6012.0000 11.5238 10.3447 . ..2163 .3.2553 4.0000
209.0000 1279.0000 4.9762 5.6899' 2.3854 2.4141 0.0
442.0000 5566.0300 10.5236 21.7732 4.6662 4.7227 2.000020.4000 404.0000 20.030J 30 3.0 0.0' 20.0000

21.0:33
12.003
11.03:
10.0003
23.3033
20.0133

294 .



, -

qable\5.2.1c (cont.)

CHERI FRY 331 PR ET EST
FORMULAS EQUATICNS STOItHIOMETRY - (377,378,379)

PRI ONLY
s PR4 ONLY

PRI -EP0S
PR2 6P03
DOS &PRE
FOS , ONLY

College 1

,N

ALL PLATO CLASSES

." SUM SUM*±,2 MEAN thAk1.4) MN) 60( 4-1)

17 196 .0000 2420.0000 11.5294 i.4256 3.0701 3.1646
17 87. 0000 569.0000 5.1176 7.2803 . 4.6982 2.74112
16 198.0000 , 2566.0000 12,315 7.2344 2.017 2.7779
16 84.0000 464.0000- 5.1250 2.7344 1.6536' 1.7.078
16 103.0000 819.0000 6.4375 v.7461 3.1215 .3.2243
0 0 ,)_ 0.0 U.) 0.0

ALL, NON CLASSES.P.LAT3

SUM SUM41g2 MEAN VAR CV) MN) SO4 N-1)

.PR/ ONLY 10
PRZ ONLY 10
PRI GPOs 21..:-.-------
PR2 EPOS___.-------21 '

_4---P0*-ElliTi .'2.1
POS ONLY '1

PAL ONLY
PR2 ONLY
PRI EPOS
PR2 f.P0S
POS LPFE
PGS ONLY

2° t

A

107.0000 1325. 00.00 10.7303 18.0100' 4.2f.38 4.4734'.
51.Uu00 . 387.0000 5,1000 12..0900- 4.5623- ----3-. 7-55 J. --

253.0000
130.0000

.3251.0000
942.0000'

, 12.0476
6.1905

9.6644,
6.53511

.3.1088
2.5504

3.1855
2.6195

143..0000 1107.0000 °6. b )95 6.3447 . .2.5139 :22.t9115

8.0000 64.0000 8.3303 0.) 0.0 3.0

ALL CLASSES

6.1)4 S L)M**2 MEI. N SD Pt 1- 1)

6.0000
1.0000
8.060'
2. 0000
2.0000
('.4)

;v.

,HIOH

17. DOu.s
11.00:/3
19.01).
8.30))

12.0003
0.0

LOW HIGH

4.000.; 21..)3 .

12.
b. CCOC :

0000
2.0000
8.0000

11.0000
14.00.4)

1.01. r+IGH

27 333.0,40 '3745.6000 11.2222 11.!u54 .3.6409 21;0)'.3
27 138.0000 956:0000 5.1i1i 9.2840 3.0473 3.1650 3.0 12.60:./
37 451.0000 5817.000D 12.1892 6.6549 4.9394 2.9799 6.0400
37 212.0003 1406.0003 5.7297 5.1702 2.2738 2.305.2 2.0000 11.00.)
37 246.0300 1926.0030 6;6466 -1.8495 .2 .30 17 340) 2.0000 12.

1 ' 13.0000 64.0000 8.0)01 0.4 0 .0 ou 04)
o

g

-40 ,/

40
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-7.17ibre 5.2.1d (cont.),
GHEmisTRI 331 PRETEST
GASES P3STTEST -..(383084,385).

-.0 PRI ONLY

pk2-.4.P3S
-'POS.SPRE

P33 ONLY

PRI ONLY
..-PR2'040

PAL GP0S.
P0S

POS: &PRE
PUS ONLY

PRI 3NLY
PR2 UVLY
PRI LPOS,
PR2 LPOS
P....03 EP RE
FOS ONLY

College 1

N

17
17 83.0000
17 123.0000
0 0.0

eN \

;. ALL PLATO CLASSES

SUM SUM * *2

16* 1134.00130 22_52.0000
-16 86.0000 568.0000

ALL NIA CLASSES

SUM SUM **2.

2734.0000 -
465.0000

1007.0003
0.0

MEAN

ME AN

WAIN) SD(W)

11.5-000 8.4000- -2.91-55

12.3529
4.8824
7.2.353
0.0

- -6.-6094- 2.5709
b.2284 2 .6o85
'3.5156
6.8858
4.0

\ .

VARIN)

1.8756
2.6241
0.0

SDI 3-1) L3W

6.-0000 1-7.0000
246552-
2.9563 8.0001 19.00)7

'1.9327 1.0000 8.0001
2.7048 2.0000 12.003)
0.0 1).0 0.0,

SW NI SDI N-1) L 3 k

HISH

HIGH

11
11
.2;
La
20

N

27
27
37
37
37
1

,

104. C000
51.0000

256.0000
130. 0000
154.0004
11.0000.,

ALL CLASSES

SUM

288.0000
137. 0000
466. 0000
213. WOO
277.0000

11.0000

1054.0000 9.4545
315.0000: 4.6364.

3522:000 12.8303
1014.0000 . 6.5000

-1376.0000 7.7000
121.0000 11.0000

-3306.0000 10.6667
883.0000 -- 5.0741

6256. 0000 1-- 12.,5946.
1479:0000 5.7568
2383.0003 7.4465

121.0000 11.000)

sum**2 P2AN

6,4298.
7.1405 \

12.2080 1.5014
4.4500 \ 2.9069
9.5100 3.008

_ 0.0

8.6667
6.9575

10.4573
6.8327

- 8.3579
3.)

Suit.

2.5439
2.6.377
3.2338
2.6139

'2.8910
0.0

2.5357 2.6595
2.6722 2.8026

3.5924
2.9824
3.1639

-.- 0.0

SD(: -7,1)

4. 3000
g
6. GCCC
2.0000
4.0000

11.0000

3.0300 4.0000
2.6879_ O. 0
3.2784" 06.0000
2.o500 1.0000
2.9309 2.0000

0 11.0000

t

L.? iv raSH

1340%3
10.03.;

12.000,
15.'0003

11.003.
21.051.
12.0000 .
15.00))

V



Table 5.2.1eAcont.)

CHEMISTRY PRETEST (331)
SOLUTIONS 11211 - (360)

av-eNt/
eitc_cr4LN
petk c.vtis

PR2 &PCS
P0% EPRE.
PM UNY

PRI ONLY
-1442-ONLY
PRI EPOS
PR2 ENS
POS'EPRE
PUS' VNLY

.Pal ONLY
PAl ONLY
PRI EPOS
PAZ EPtIS
POS EOKE
PO ONLY

3

N

11
I/
lb
15
15

Nr

10
10
9 .

9
V

ALL PLATO GASSES
yr

SUN SUM * *2

College II

MEAN VAR(N) .SO(N) SL(N-I) LOW HIGH
145.-0000- 7-2103:6060 17.4215 4.1739 4.3110 5.0000 18.000055.0000 3.172( 1.80"91------1.69/4 2.4)000 9.0000162.-u0u0 2116.6000 10.0000 24.4267 4.9423 5.1156 0.0 20.000081.0000 555.0000 5.4000 7.3400 2.6000 1.6983 2.0000 12.0000191.0000 29L7.0000 12.7333 32.9956 5.7442 5.9450 4.0000 22.000050.0000 052.0000 10.0000 30.4000 5.5126' 6.1644 3.0000 17.0000

, ALL NUN PLATO ULA.SSES
0'

SUM _ SoM**2 VAR IN/ "SON) StAN.:1I LOA HIGH J
'La

130.0000 1110.0000 -13.0000- 10.0000 3.1623 7.0000 18.0000)o.0000 402.%;000 5.6300 8.0400 2.9732 3.1340 0.0 '10. ocbo133.0000 200J.0004 14.4778 4.11ZA 2.0428 2.1667 10.0000 17.0000;.udtu, 318.0000 5.5556 4.4u91, 2.1140' 1.1420 2.0600 9:0000155.0000 2679.0000 17.2222 23.2340 4.8253 5.11d1 7.0000 2j.0000-41.0000 649.0000 1_.6067 29.5556 .5.4365 -61.6583 8.0000 21.0000

ALL CLASSES

N SLIM -SUH**2 Mt; AN VOW SO(N) SUIN-1/ LO1 HIGH
4

21 27o.0000 3093.0000 13.0952 13.8957 3.7217 3.8197 5.0000 18.0000.21 111.000 /0.0000 5.1857 0.0130 2.4513 1.:1/26 0.0 10.000074 295.000u 4119.000U 1212917 20.5396 4.5311 4.u290 0.0 20.000024 131.0000 873.0000 5.4583 6.5816. 2.5655 -2.6206" 2.000014 . 340.0000 5806.0000 14.4167. 34.0704_ 5.8375 5.631 4.0000 23.00006 91.0004) -1301.0000 11.4750 33.,!344 5.1649 u 3:0000 21.0300



__Table 5.2.1c (cont.)

CHEMIST$19 331 PhTENT
STRUCTukE 61vu.80NO1N0 (121) - (362)

N

ALL PLATO CLASSES

Sufi SUM**2

uNLY, 26 352.0000
ME ONLY 26

&PuS -651;00013---
Pit2 LPJS 52
-PUS t:PAE 5z
PUS uNt.r- 25

uNLy
P.:2 ONLY
P41 &PUS
R2 &POS
POS &PRE
PUS ONLY

0m1,4NLY
Pk2 WW1'

. P.11 EPOS
Pe.2-&POS'
OuS 4PAE
Pu LL.LY

300

N

.20

e0
37
31
37
20

274.0000
023.0000.
283.0000

51/8.0000
901.0000-

9287.0000-
14574.000U
0249.0000
3553.0000

61.L ()ilk PLATO CLASSES

SUM

106.000O
1.02.0000
440.0000
-207.0000
454.0000
224.0000

ALL A.A.AS-SES'''

SUM

46 521.0000
htio 236.0000
69 1091.0000
89 *81.0000
49 1017.0u0"
45 507.0002,

SuM**2

2039.0000
/96.0000

5966.0000
t1,47.0000
639(1.0000
40113.youu

SUM4*1

721/.0000
1690.0000
152/5.0000
3441.0000
14645.0000
44.11.0004

College it

MEAN

.13.5385

12.5192
5.2692

IL.9800
11.3200

VAR(NU

15.8439
8-.4302

- -21.8650
8.2737
15.0958
13:9776

MEAN VAR(N1

8.4500 30.5475
13.7900
'20.4207
10.5-113
22.3053
18.4400

5.1000
11.8919,
5.5946
12.2403
11.2000

W:AN'

1/.3261
5.1304
12.2584
5.4045

12-.1011
11.2667

'1

.

VAR (%)

: 26.6111
10.591/
21:360a
-9.2296
18.1,134
-1.5.(a3)

SC(N)

3.9030
2-.1.1513

-----4.6760
2.0764
3.8853r

.3.7387

SU(m-1) 2 LOw HIGH

4.0614 5.0000 23.0000
-2;9078
4.721. 0.0, 27.0000 -

2.904:p 0.0 12.0000
3.9232 6.0000 21:0000
3.0150 4.0000 17.0000

SO(N) S0IM-11

5.5270 5.6704
3.7135 , 3.8100
4.5189 4r 4.2011
3.2421 3.1$68'
4.722)
4.2965 4.40o1

' 5.3439
3.2545
4.6217
3.02.80

.4.25604.2560

5.4080'
3.2904
4.64/3
3.0552
4.2801
4.0418

k

1.04

0.0-
0.0
3.0000.
0.0
4.0000
5.0000

HIGH
.44,

16.0600 A

14:0000
23.0000
15.0000
22.0000
21.0000

HIGH

O

0.0 23.0000'
0.0 14.0000
0.0 27.0000-
0.0 . 15.0000
4.0000 22.0000
4.001)0 21.0000



-Titian 5:2.1c (font.)

-'4.--GHEM1STRY 331 PRETEST'
_NOKENCLATURE_I-2,71363) _

N;

MCI

College-1-V-

MEAN

13.-5769--
5.3462

12.5000
5.1731

-1-4-4-440U
12.1'2021'

VAR(N) SO(N)
- 0

'----V515243-7"-

#

SOtir.1)

AL.1.4LATL) CLASSES
o

SUM**2

353.4000 519-94000
139.04'00 _943.0000
050.0000 Vaiu.V000
4094000
649.0000 9743.0000,
30.3.0000 414.5.0000

LOW HIGH

2.4.274,
4.1.0U
2..9421-
5.6759
4.30:)

5:0000-----23=00
0.0 ; 14.0000
0.0 27.0000

0 12,. 0000
3. 00 25.9000
4.00 0 220000

Pk)
oaa 4NLY
PR1 tPUS-
Pa.2 i.POS
YOS &PRE
cs

40
54
54

29

3.1-533----4;431
1 7.6879 2.7127

21.V424 4.6043
0 6.4394. i.9 130

51'.59541 5.6210
18.5096 4.3015

,

/ 1

')

ALL NUN PLATO CLASSES
00

_Suet - -SUM**2 MEAN-"- VAR(N) SO(N) SO(N-11- HIGH--s__ .

M_
PRI ONLY 47 252.0000 3142.0000 9.3333^,-, . 29.2593 5.4092 5.)122 0.0 Il.opoo214:2 LY 27 145.0000 1001.0000 5.3704 11.1962 .3.3461' 3.',09d 0.0,P141 EPOS. 34, 357.0040 440.0000 11.9000 21.2233 4'46009 3.0000 7 23.0000-PAZ OPUS 30 104.0000 1404.0000 5.466T 12.1822 3.4903 .44.5500 0.0 -" 15.0000POS EPRE 30 455.0060 7833.0000 , 15.1067 31.0722,, 5.5742 5.6095 7.0000, 24.0000'POS ONLY 15 105.0000 2137:0000 11.0000 34.8000 5.8992 6.104.2 4.0000 21.0000

ALL CLASSES

N SUM SUM**2 MEAN VAR(N) SOPi) SOIN.4) 10k HIGH

PR1. ONL Y 2 :005.0000 8341.0000 11.4151 27.1730 5.2032 5.15J0 0.0 23.0000'pit2 ONLY 53 284.0000 2024.0060 9.3585 9.4753 3.0152 3.1016 0.0 14.0000Nei OUS 1007.0000 1419/.0000 14.2805' 21.7028 4.6651 4.4VJO 0.0 27.0000Ps2 GPLS 6 433.0000 3095.0000 5.2805 9.8604 3.1401 3.1994 0.0 15.0000POS EPEE 62 1104.0000 17570.0004 13.4634 33.0779:- .5.7513 5./d07 '3.0000 25.0000.PCs 6.4LY 400.000u 0471.0000A KU. /000 24.910 5.0540 4.,0000 22.0000

305
306



,Taile

----ICAENISTAY-331 pa titS11---
-FORMULAS., LWATIUNS. STOICHIOMETRY (121) - (365) College II,

N

C-LAIILS"

SUM SUM**2 MEAN V AR (N) S0(N) SU(N-1) LU4

---51u1.0000 5.0000.3.9752 4.0409-Pat-ONLY 3 . 14.0645 15.8023
P82 Ohl Ai 164:0000 114,u. 0000 ,, 5.2903 8.1415 2.11533 4.90.15. 0.0

a 298. JOJv 4684. u Lt. [J, 24.4409 4.7044 4.0351 0.0
PR2 LisuS 47 244.0000 1056. 0000' 5.1915 . , 8.2025 2.8/79 2.9090
POS CPME 4/ 370.0000 3618. 0000 . 7.8723 15.0050 . 3.8736 4.9155 1.0000
PUS UN/ Y 21 182.0000 1804. 0000 8.6687 10.1937 3.4854 3.3605 3.0000

at

ALL NUN PLATO CLASSES

SUM - SUM**2 MEAN V AR ( N) SUN) SO(4- 1)- LOW-

43.0006
14.0000

_

27.0000
12.0000
17.0000

- 13.0000

' HIGH

26- :18.0000.1.--ONLY- -5-.20,000'=---- .-- ,J.-JU0000 - - -1 .4071- -- --'`--- -28.9528 .--5.-3808----- -5.-4195-- ---0. 0 U-
:#1,12 ONLY' 2u 149.0000 109 1. 0000 5.3214 _ 10.8610 3.2950 3.4501- . 0.0 14,0000 4I,
-PR/. CPUS . 29 354.0000 4444. 0000 /2.2069 L'3.7503 4.44414.4441 ' 4.5224 5.0000 3.0000
PR2 CPUS 29 160. 0000 1246. 6000 5.5172 12.5456 3.5391 3.0016 0.0' 15.0000 '`

'PUS CPRE* 29 278.0000 3102.0000 9.5862. 15.0702 3.8420 3.9501 .-- 20.0000
P GS *OK Y 15 116.0000 1290.0000 74,7333. 26.1956 5.1182 '' *5.2908

.0.4006
2.0000 -%;-, 19.0000

- .

ALL CLASSES

N SUM SUM**z ML AN V AR (N) SO (h) SO( N- 1) LOW HIGH

P41 ONLY
1142 LINLY

PR/ CPUS
P812 LPOS
PUS ME
Prs UNLY

59
59
76

lk 76

Jo

860.0000
313.0000
952.0000-
404.0000'
648.0000
29410000

'

8914.0000
2217.0000

13578. 0000
4902.0000'
6120. Q 000

's) 4.000b

11. 1864
5.3051
12.5263
5.3156
8.5263
8.2118

11.948.3

21.7494
9.9264

15.7230
17...22d*

5.0939
3.0712 ,

4.6546
3'4506
3.9654'
*.1741

3.0970
4.4,940
3.
4.9910
4.2333

0.0
O.0
0.0
0.0
1.0000
2.0090

23.0000
14.0000

-27.0000
15.000
20.0000
19.0000

4 J



Table 54.1e (cont.)
CHEMISTRY 331 PR' TE5T
MOLECULAR wElUkTtt

ALL PLATO CLASSES

0'

PRI ONLY
PR2,aiLY

Cp0S
-pk2 4POS-
POS'ORt
.POS ONLY

AL ONLY
1042 0NLY
pw1 iPOS

:Pke:4P0S.
PUS Ciakt

',PJS ONLY

12
12
14
14
/4

N

9
9
/0
lu
.1u

PRI-ONLY 41
PA2.0NLY 21
PRI &PUS 24
PAS cens 24

OuS ONLY it

309.

College 11 .

Mc AN

13.0000
5.3333

10.7857

PAR1N/

16.3333
'4.2222
26.1084
7.4082

20.2653_
,a.esto

SUM],

4.0415
2.0548
5.1155

. 2.7218
4.5017
2.4814

SUIN-11-

. 4.2212
2.1464
5.3086
2.8245
4.6710

-3.2600

LOW

35.0000
2.0000
0.0'
-2.0000
3.0000
7.0000

SUM SUM *2

/56.0000 2224.0000
u4.0000 392.0000

151.0000 1995:0000
72.0000 474.0000
156.0000 2022.0000
64.0000 756.0000

5.1429
11.1429
10.4667

ALL NUN PLATO CLASSES

SUM SUK**2::_ ML AN .VARCNI LOw

121.0000 1709.0000 13.4444, 9.1358. 3.0225 3.2059' 7.000049.0000 353.0000 5.4444 9.5802 3.0952 3.2830 0.0
142._0000 -" 2084.400 14.2000 6.7600 2.6000 2.74.06 9.000057.0000 *367.iicito 5.7000 4.2100 -240518 2.1640 2.0000120.0000 1520.00Uu 12.0000 3.4)(1130 2.,1284 2:94$14 6.000045.0000 393.0000 7.5000 7.2500 3.0414 '3.3317' 3.0000

1

ALL GLASSES

HIGH.

-11.0000
9.0000--

20.0000
12.0000
17.0000 1

15.0006'---i

HIGH

18.0000
r 10.0000
17.0000

. 9.0000
=17.0000
13.0000

Sufi. SUM**2 MEAN WARM) sow- iptm-L) LOw

271.0000 ,3933.0000 t3.19e5 =13.2971 3.6465 3.135000000---113.0000 745.0000 6.52/5_ -2-:F1TO 0.0293.0000 '4079.0000 12.2083 -20:9149 , 4.5733 4.6744 0.0
12.9.0000 C4-Ta000 '5.3750' - 6.1510 2.4801 2.5335 - 2.0000'27640000 3542.0000 11.5000 15.3333 3.9158 4.0000 3:0000'109.0000 -.,:.__Ljz.90.00uu, 9.0831 .11.5764 3.4024. 3.5547 3.0000

HIGH
o .

-18.6000 ,

10.0000
20.0000

v 12.0000 .

17.0000
15.0000

yekviw

.310



Table 5.2. lc (cont.)

CHEMISTRY-PRETEST (331)
*TCPLC STRL:CTURE ANC 8CNCING (201) -.1361)

ALL PLATO CLASSES

SUM SUP!**2-

College 11

MEAN' VARtN) SOIN) 50tN...1)

PR1 CNLY 10 126.0000 17.2C.CCOO 12.6000 13.2400 3.6387 3.8355
?R2 CNLY 10 57.0000 4 389 '.CCOO -5s7C00 6.41C0 2.5318 2.6687

"Plt1 EPOS 48 15C.Ct.00 13028.0000 15.6250 27.2760 5.2226 5.2779
PR; EPCS 48 3SE.CCCC 3828.0000 8.2917 12.2483 3.4998_.- 3.5368
FCS EPRV 4E 685.CCCC 11207.0000 14.2708 29.8225 5.4610 5.5188
PCS ONLY 16 194.CCCO 2712:CCOO 12.1250 22.4844 4.7418 4.8973

s

Pki CNLY
PRZ CAtY
Oaf &PCS
PR2 CFCS
POS tPSE
FCS Ch .Y

PR1 ONLY
PR2 ONLY
PRI £PCS
PR2 PCS
POS Et2.
'PCS ONLY

3

N

ALL NCN PLATO CLASSES

SLR SUii*2

2 * 20.0006
2 '17..CCCO
7

1

7 101. CCO
J13 177:CCCC'

N

12
12
55
$5
55
VS

ALL CLASSES.

SIN

146.0000
74.CCCC

9C6.CCCO
459...0000

78f.CCCO
3fS..C2CC

4

MEAN- .

-218.0000 10.0000
169.0000 .8.5000
3626.CCC0. BZ22857
583.CECO 8.7T41
1554.CCO0 14.4286
2532.CCCO 13.2308

StRA**2

1938.0000.
558.CCCO

16654.CCOO
4471.CCOO

12766.0000.
5244.0000

PE=

12.1667
6.1667
16.4727
8.3455
14.290?
12.6207

'YAM)

9.0000
12.2500
21.3469
7.3469
14.5306
19.7160

VARtN)

13.4722
8.4722

51.4491
11.6443
27.8790
21.5458

3.0000
3.5000
4.6203.,

2.7105
3.811c
4.4403

V.

LOW sHIGH

5.0000 18.0000
3.0000 12.0000
4.0000 -32.0000
C.C' .154CC0'.
1.0000 25.0000
6.CCO0 , 21.0000

/
-50YN1) .4 LOW HIGH

, 4.2426 . 7.0000* 13.0000
4.9497 5.000O 12.0000
4.9905 16.0000 3C.CCCO

. 2.9277 13.CCOO.
4.L113 10:CC00 .22.0000
4.6216 6.0000 21.0CC0

t

SCtN) SC(N -i)

3.67C5 3.8317
2.9197 3.0401
5.6080 ;-5.5597

'3.4124 3.4438
5.2801 ' 5.3287
4.6417 4.7239

4

LOW ' HIGH .

5.CCCO rtom
3.CC0O 12.0000.

4.0000 '2.0000
0.0 15.COCC
1.0000 25.c000
6.00C0 21:CCC0

3

oo



Tables 5.2.1c (coat. -

CHEMISTRY 331 PRETEST ..
:

40MENCLATURE - (363)

-College 11
ALL PLATO CLASSES

N

PRI ONLY 9.

,.. -
'c.

:PR: ONLY. -51 .

P11 &PCS
4.

49-..
PR2 CPCS 4 49
POS IPRE 49
POS CNLY 18 -.

AM

111.0000 ,

. 55.CCCO :

765.CCCO
400.0000
734.CtCC
266.CCCO

SUN*0

'. 1489.0000
'421.0000.
12259.0L00

- 3856.0000
12450.0;00

. 4494.CCOO

4*.

MEAN
,...

12.3333-
.. 6.1111

, 15.6122
8.1633
14.9796
14.7778

VAR(g)

--1/.1i33
9.4321
26.8496
12.0550
29.6935
31.2840

-50(N)

3.6515
3.0712.
5.1817
1.4720
5.4492
5.5932

501N_ -il

344E730
3.2575
5.2354
3.5080
5.5C56
5.7554

'OH

5.CCC0
3.0000
4.0000,
0.0,
4.0000
6.00Cb

HIGH

18.0000
12.0000
32.CCCO
15.0000
25.CCCO-
24.0000-

ALL hCh PLATO CLASSE4

--- ------ h

PRI ONLY ' 2.
..PR2 ONLY 2

PRI CPCS 7
PR2 EPOS 7
POS EPRE - 1
POS ChLY 13

N

PR1 ONLY 11
PR2 CNLY 11

''..1PRI, EPCS 56
PR2- CPCS 56
pcs,CPRE

,..' 56"
POS ChLY 31

313

SUM SUM**2 MEAN VARINI SC(M) SCIN711, LOW i HIGH pm.

12C.CCCC 218.0000 10.0000 940000 3.CCCO, 4.2426 7.CCOO , 13.0000 .ZP17.CCCO 165.CC0O 8.5000 12.2500 3.5000_ '4.9497 5.0000 12.0000156.0000 3626.0E00 22.2857 21.3469 -446203 4.99C5 16.0000 1 30.000061.0000 583.0000 8.7143 7.3469 2:7105 . 2.9277, 5.000O 13.40001C24CCCO 16.82.CCC0 14.5314, 27.9592.. 5.2876 542113 6.CCCC 22.CCCO149.0000 18874C00 11.4615' 13.7020 3.7131 3.8647 -- 4.0CC0 16.0CCO-
.

1,.

ALL. CLASSES

SUM.
,

SUM**2 ' MEAN VARCRI n(h) - )sc(N-1) LOW ,MIGF

131.0 -CCC 1707.0000 11.9091 13.3554 3.6545' '3.8329 5.0000 18.000072.0000' .--'59C.CCCO 6.5455. 1C.7934 3.2853 3.4457 3:0000. '12.00009214CC00 16885.0000 16.4464 31.0328 5.57C7 5.6211 4.CCC0 32.4C004E1.CCCC 4439.CCOO .8.2321 j 11.4997 3.3911 3.4218 . 0.0 t 15.CCC0836.0000 44132.CCOO 14.92E6 ,,2944949 5.4309 5.4801 4.0000 25.CCCC415.0000 ,6381.CCOO 13.871 26.6243_ 5.1599 5.2452 4.0c00 24.0CC0

,

31 ex



3

Table 5.2.1c jconi.j

CHEMISTRY 331 PRETEST .

FORMULAS* EQUATIONS,_ STOICHICKETRY (201) - (364)

ALL PLATO CLASSES

N SUM SUMs*2

PRI ONLY a IMCCCO 1557.0000

College

MEAN

13.6250 8.9844

SO(N)

2.9974

SD(N -1)

3.2043

LOW
.

II.CCCO

HIGH'
. .

'2 .0000

PR2-CNLY 8 -6C.CCCO 546.CCCC 7.5000 12.0000% 3.4641 3.7033 3.0000 13.COCC'

PR1.&PCS 50 767.CCCO 13191.0000 15.34C0 28.5C44 5.3390 5.3932 4.00e0 374000
PR2 &FOS SC 395.0040 3731.CCOO 7.9000 -12.2100 3.4943 3.5298 C.0 15.CCCC

PCS LPRE 50. 549.0000 667S.CCOO 10.9800 13.0196 3.6083 3.6449 2.000C 20.0000

PCS CNLY 18 ,I74.0CCO 206C.CCCO 9.6667 21.CCCO _4.5826, 4.7154 1.CCOO 17.0000

ALL NCN PLATO CLASSES'

. ,

PRI .ONLY

1 N

2

SUM suk**2

2t.CCCC 18.CCOO

MEAN,

. 10.0000

YARN)

9.0000

50(N)

'3.CCCO'

SD(N -1)

4.2426

LOW

7.0000

'HIGH

,

13.0000

v..
i

co
c)

PR2 CNkY 2 . 17.0000 16S.CCOC 8.5CCC 12.2500, 3.5000 4.9497 5.0000 12.0000

PRI &PCS 7 156.CCCO 3626:eCCO ' 22.2857 21.3469 4.62C3 4:9SC5 16.0000 30.0000

PR2 '&PCS 7 61-.CCCO 583.0000 8.7143 7.3469 2.7105 2.9277
.

5.CCCO 13.0000

PCS &PRE 7 83.0000 1049.0000 11.8571 9.2653 3.0439 3.2878 6.0000 1.6.0000

PCS CNLY 13 146.0000 178C.CCOO

ALL CLASSES

11.2308 1C.7929 3.2853 3.4194 7.0000 - 20.0000,

PR1 tNLY 10

SUP SUM**2
,

129.0000 1775.CCOO

MEAN-

,14.9CCC

VAR(N)

1-1.C9C0

50(N)

3.3302

50th -1)

3.5103

LOW

7.00CO

HIGH

21:0000

-PR? CNLY IC 77.CCCO 715.0000 7:70CC 12.21C0 3.4943 3.6833 3.0000 13.0000

PRI &PCS 57 923.CCCC' 16817.0000 16.1930 32.8224 '54291 5.78CO3 4.CCC0 32.CCCC

PR2 &PCS 57 456.CCCC 4314.CCCC 8.CCCC 11.6842 3.4182 3.4486 0.0 15.COCO

PCS &PRE 57 632:0tC0- 7728.CCOO 11.0877 12.6414 3.5555. 3.5871 2.CCGO 20.0000.

PCS ONLY 31 3.2C.CCCC 384C.CC0O 10.3226 17.3153 4.1612 4.2299 1.0000 2C.CCCC



_Table.5'.2:1c (cont.)

CHEMISTRY 331 PRETEST
GASES .1201 ) ----(366)

PRI CNLY
PR2 CNLY
PRI &PCS
PR2 EPCS
PCS &PRE
PC "CNLY

PR1 CNLY
PR2 ONLY
;PRI EPCS-
PR2 &PCS
PCS.EPRI.
.PCS 'ONLY

PR1 CNLY
PR2 ONLY
PR1 &PCS
PR2 ..PCS
PCS &PRE
PCS CNLY

317

.

ALL.PLATO CLASSES

N SUM . SUM**2

12 452.CCCO 2054.0000
12 6C.00OO 37C.CCOO
46 724.0000 12694.0000
46 355.CCCC 3907.CCCC
46 465.0000 5179.0000
13 1C8.CCCO 1028.0000

ALLNCN PLATO CLASSES

N 5LP SUP**2

2 20.0000 218.0000
2 17.COCO 469.000O
7 156.0000 3626.CCOO
7 61.CCCO 583.0000
7 63.0000 675.0000
10 52.CCCO 1014.,CCOO.

ALL CLASSES

N SCM SUP0i42

14 172.0000 2272.0000

53
77.CCCO
880.0000

539.0000
1632C,CCOC

53 456.0000 -449C.00CC
53 520.CCCO 5854.0000
23 2CE.CCCC, 2042.CCOO

College II

MEAN,-

12.6667
5.CCCC

15.7391
8.5870

-10.4087
8.3077

MEAN -

10.0000
8.50CC
22.2857
8.7143
9.0000

- 9.2000

MEAN

12.2857
)5.5000
16.6C38
8.6038
9.9623
8.6957

VAR(N) SO(N)

. 10.7222 3.2745
5.8333 2.4152
28.2363 5.3138
11.1990 3.3465
1C.4C12 3.2251
1C.C592 3.1716

VAR(N)

9.0000
12.2500
21.3469
7.3469
15.4286
16.76C0

(N.1)

3.4C1.
2.5 26
5.3725

3.26C7
3.3C11

so(q) so(N =1)

3.0000. 4.2426
4.949D

4.6203 4.9905
2.7105 2.9277
3.9279 4.2426
4.C939 4.3153

VAR(N) SC(N). SD(N-1)

- k_
11.3469
8.2500

3.3685 .3.4957 '"
2.8723 '2.1807

32.2392 5.678 '' 5.7323
1C.6921 . 3.2699 3.3012
11.2061 3.3476 3.3746.
13.1682 73.6208 -,k 3.7104

LOW HIGH.

s.occo 18.0000
C00 10.CCOO
.4:CCCO 32.0000
2.CCCC 15.CCCC
3.CCCO 18.0000
3.0000 Is.coco

Low Y HIGH

7:0000 13.0000
5.0CCO. 12.0000::
16.0000 3C.CCCO'
5.CCC0 i3.COCC
3.CCCO 15.CCCC
7.CCC9 16.CCC0

LOW HIGH

5.oCcO It.CCCO
C.0 12.CCCC
4.0000 32.CCCC
24C00 15.0000-
3.CCCO 18.CCOO
2.CCCC 16.CCCr.'

318

yr.



Table 5.2.1c (c0L`. )
5

. .

CAEM1STRY 331 PRETEST
SCILbTICNS (20.1) - (368)

1%

ALL PLATO CLASSES

SUP. SW0442,

College II

'MEAN WAR(N) SC(K) SC(N-1) LOW K1GH.

14(1 ONLY 17 231.0000 3635.0000 13.5802 5.4239 5.55C8 5.CCCO- 32.0000%

PR2 CNLY 17 11CpCCCO 93C.CCCO' 6.4706 12.8374 3.5829 3.6532 C.0 14.CCCC

(PRI EPCS
PR2 CRCS

41
41

645.0000
345.0000

11105.0000
3347.0000

15.7317-
8.4146

23.4646
- 1C.8281

4.8440
3.29C6

4.9C42
3.3315

4.0000
2.0000

26.0000.
15.6000

PCS 4PRE 354.CCCC 4302.0000 9.6098 .42.5794 3.5467 3.5908 118.CCCC

PCS CtLY 12 IC7.CCCC 1079.CCOO A.9167 IC.1097 3.2264 3.3699 5.0000 15.0000

Pt

ALL Nth PLATO CLASSES
-
SUP SUM**2 MEAN s'

4

VAR(N)
5

SCUD) SOIN-1/ LOW

,PR1 CNLY 2 2C.CCCC 218.0000 10.0000
5A

40000 3.0000 4.2426 7.000O

OR-2 2 17..CCCO 1.69.CCCO 8.5CCC 12:2500', 3.5C00 4.9497 5.00CC

PR1 &PCS 7 156.CCCO 3626:0000 22.2.857 21.3469 4.62C3 4.99C5 -16.CCCO

PR2 tPCS 7 61.CCCC 5.81.a000 8.7143 7.3469 2.7105 2.9277 5.CCCO

POS OPE 7 72.0000 852.CCCO: 10.2857 15.9184 3.9898 4.3095 6.0CC0

POSuCKLY 7 62..0000 612.0000 8.8571 8.9796 2.9966
t .

3.'2367 o.qtco

ALL CLASSES

tt SUPf*2 MEAN VAR(N) SO(N)% SOIN-)) 4 LCW

5.0000
04
4.CCCO
2.0000
2.0000
5.CCCO.

4 -....._

PRI MY' 19 251.CCCO 3857.0000 '1'.2105 28.4820 5.3369 5.4831

---'PR2-ONLY - 19 127.0.000 1095.0000 '6.6842 13.1634 3.6281 3.7276

PRI EPOS 48 -ACI.CCCO 14735.0000 16.6875 28.5065 5.3291, 5.3556

PR2 EFTS 48 4C6.CCCC 39jC.CCOC 8.4583 1C.3316 3.2143' 3.2483

PCS &Pk.* 48 466.0000 5154.CCCO 9.7C83 13.1233 3.6226 -3.66C9

PCS.ENLY 19 169.0000 1691.CCOO 8.8947 9.8837 3A438 3.23C0

-

13.CCCC
12..tCCC
3C.O000.
L3.CCCO
17.CCCO
14.0001

HIOP.

32.0000
14.0000
30.CCC9
15.CCCO
18.CCO0
45:0000



Table 5. 2. le (cent , )

CWEACT; PRETEST A3311
ATOMIC STRUCTURE AND 8040ING7= (344)

/ .

ALL KATO CLASSES

1- ' N
, $011

.

SUM**2

PRI ONi.Y 14 255.0000 5217.0000
PR2 ONLY 14 134.0000 1480.0000
ORI EPOS 53 879.0.00 . 15719.06JC
PR2 &PUS' 53 ,448.0000" 4384.0000.
PUS EORE 53 .613.0000. 13971.0000-
PUS ONLY 4 65.0000 t155.0000

.:.

ALL NON PLATO CLASSES
0

PRI -ONLY
T82 ONLY
PRt. 4P0S
PR2 EPOS
PES'4PRZ, .
P3S DULY

N

-13

, 10
-30
30
30
2

SUM

183.0000
96.(400.,
547.0000
262.0400.
411.0000
21.0000 .

iUM**i ,

.

-3739.0303
1048.0000

10607."0000
2658.0000
6325.0000

. 221.0010

.

PRI ONLY
PR2 ONLY
PRI &PUS

,,PR2 EPOS
POS.C.Kh c

P0, ONLY'.
'.-

rs

MEAN OR(N) 401N) SON-4)
.

- s

18,2140 40.8827 6.3940 6.6353
9.5714 1*.1020 3.7553 7$.89/11.

16.5849 Cr:5258 4.6.396 4.6844
8.4523 '11..266.5 3.3566 3.3887

15.3395 - 28.2998 5..3198' 5.,3707
16.2500 24:6875 4.9507 . .5.7373

MEAN

18;303)
9.6000
18.2333
8.7313

13. 7904
10.5100

VAR(S)

-39.0100
1a.b4o0
21.1122
12.3289
23.1433
0.250)

S0(N) .

6.2458
3.5553
4.5948
3.5113

. 4.0108
, 0.5000

S0(N-11
,

6.5836
3.7476
4.6734
3.5713
4.b930
0.7071/

N

ALL CLASSES

SUM
,

SUM**2
.

'

t

!CAN

-

41t(N1
.

. .

5- '. .

SLIM SD(NII

24 438.0000 8956.0033 18.2503 *).1:142 6.3.328 , '0.4o90
24 230.0000 2528;0000 9.5033- 13.4911 3.6733 3.7523
83 14204400 2632o.0000 17.1807 22.3035 4.6908 4.7193
83 710.0000 7042.0000 -8.5542 11..6687 3.4160 3.436783 1224.0000. 20296.0000 14.7470 27.065 5.2016 '5;2332

/ o 86.0000 1376.0000 14.3333 23.8889 4.8376,
.. ,

.
5.3541

1.

LOW HIGH
,

4.0000 -31.000-
1.0000 15.004:

'.5.0000 28.000.
0.'0 15.003)
=3.0000. 27.900_
11.0000 24.003)

Tz

P.'

. 'LOW NIGH s'' J
..- 6A5

11.0000 ---, 320007.
2.0000 14.04v:

13.0000' 10.004i
2.0000 15.0000

27.000
10.0000 11.00.)

s
. ,

L61. HIGH
, .

4.0000 :;2.3Ckr
1.0000 18006.)

. 5.0000 28.005.
0.0 P 15.0003
3.0000 127.0000
10.0000 24.003)

322



Tab 1* 5 :2. (cont.)
CHEMISTRY 331 PRETEST
NOMENCLATURE (342)

PR1 ONLY
PM2,UNLY

- PRI LPOS
PR2 tPOS
POS EPA:,
PUS ONO'

0

?ft

OR1, ONLY
P R2 ONLY
PR1 EPOS
PAZ LPJS
PPS Lila::
PJ5 *,;;NLY

PRI ONLY
P P.2 CINL N.
pia &POS
Pk2 EPOS
PCS ;PRE
POS I14LY

32'2

ti

18
18
49
49
49
4

N

12
12
28
28
28

1

77
77
7?

I

1'

ALL PLATO ,CLASSE,

SUM

310.0000,
159.001)0
844.0000
423.0000
878.0()00

71.u00o

6M-**2

6100: 0000
/651. 0300

14836. 0030
4213.0000

17514. 0000
1365.0000

ALL NON PLATO CLASSES

SUM SUM**2

2 ,43.0)00
109.0000
ti07.44,00

.249.0000
442.0000

9.0000

ALL CLASSES

SUM

533. 0.)00 -:'10647.0000
268.0000 2624.0000

1331. Of)U0 . 24635. 0000
672.0000' - 6746.0000

1320.0000 25412.0000
5 -76.3000 1390.0000

4547.0001. -
1173.0000 .

9799. 0000
2533.0090
7898.000.

25.0000

SUM* *2

college *III.

MEAN

17.2222
8..8333

16.8163"
8.6327

17.9184
1.7.7300.

'MEAN

18.5833.
-9.0833
18.107.1

8.8929
15.7857
5.000J

MEAN,
. .

'17.76617
8.9333 .t

17.2857
8. 7273

1,429
/5:2000

VAR IN ) S DIN )

42..281..0 6.56,02
1$.8944 L 3. /00u
19.9867 4:4796

4569 3.3848
38.3607 0300

' 26.875 s.1174

VARCI)

43.5764
15.2431
22.0957
11 ,.B81.*
32.8827
JU

SUINi- /I

(, :6911
3.0079

fi 4.5170
3.4199
6.0925
ti .9090

LZiti

4.0000
1.0000
8.0000
0.0

0000
13.0000

50LN) ..50 (N- 1 ) L3W

6.7945 6.0522 11.0000
3.9042 4.0778 2.0000
4.7006 4.7869 19. 0009
3.4736 5. 4,s51; X 3.0001)
5:7343. 5.896 3. WOO
0.0_ 3.0 5.0000

. 3 .

VAR f '~VON)

39.2456
14.3239
21.1391
11. 4451
36.1484
46.9603

6.2646'
3. /854
".5977
3.3831
6.0124
64527

WIN-1)

6.3717
3.8531
4.6279
3.4052
'6.05(8
7.6616

L3W_

4.0300
1. 0000
8. 0000
0.0
5. 0000
5.0000

0

HI5H

51.030
-

28. 000 ;
15.000J
28..0033
28.0900

NIGH

32.1.)00.:
14.033.,
28.103)
15.00U:
28.00C)

32.0072
15.003.
28.030
15.000)
26.003;
20.900
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Table 5.Z.lc (coat.)

CHEMISTRY 331. PRETEST.
FORMULAS, EWATICHS, STOICHIUMETRY (343) College Ii /

ALL PLATO CLASSES

SUM SUM*102 MEAN VARtN1 MN/-
.

SD ( 11 LOW HIGH

PR1 ONLY 25 427.0000 079.0000 17.0803 40:4336 6.5904 6.120, 4.0000' 31.0004PR2 ONLY 25 226:0000 2362.0000 9.0-400 ii:75d4 3.5.719 3.6455 1.0000 15003)PRI CPS .42 707:4000 12557.0003' - 16.8333 L'.6151 3.9516 3,9995 8.0000 28.003)
PR2 LPOS -42 35'6.0000 3502.0000 . 8.4762 11.,351 3.3963 3-.4375: 0.0 .15.0003POS LPRE --42 588.0000»: 10096.0000 -14.0000 . 44.3810 6.6619 6. 7.,427 2.0000 - 27.0000
POS 044.Y. 446 49.0000 671.0030 12.2503 17.6875 4:2057 4.85631 0.0000 17.0003

N'

ALL, NON PLAID CLASSES

SUM SOM**2
r

MEAN 'YARN/ SOI4J" ..SOCN-13 LOb HIGH

PRI 0 LI' 15 281.0030 5737.0000 18.7333 31.5289 .6151 - 5.8121 11.0000 32.000
'PR2 0 1Y 15 141.0000 1547.0000 9.4000 14.7733 3.3436 3.'9785 2.0000 15.000
P(1 L US 25 449.0000 ' 8609.0000 17.9600: 21.75184 ,4:6689 4.7652 10.0000 28.00L4
PR2 Pas 25 217.0000 2159.0000 8.6800

4 11.0176 3.3193 3.3877 34000 15.000_
POS PRE 25 277:0040 3807.0000 .11.080) 24:5136 5.4326 5.541.7 20000 4.000
PUS 101004 106.0000 10.000J 0.3 0.0 0.v .1p4000 _.40.00u)

PR 2

*Pal
. on

0i4Li

ONLY
CPUS
4P4$
V-P14.4

M

40
40
67

X/

-ALL CLASSES

' SUM

738:000".
367.0000'
1156.0V00
573.3404
ONz000.Jlia

,t9.4040

SUM * *2

14116.0000
-3909.0000
211:56.0003,
9hGltoino

411::10).0

MEAN

17.1303
9.1750
17:2537
0.1Asa

. 12.910
11.0304'

t

YARN/

39.6100
13.5444
1a.tL92

.

;

0.2936
3.6803
4.2664

3.ptiv/

SOI N.- 11

6.3738
- 3.1272
4.3004

4.;4.:11

LC4t

44000
lapeo-
0.000Q-

zotop.0
.,.1Ls4U

NIGH

'ow)

11.000
25.004.0
:17.000

r

'325. t

,.

eft

326

R



r

Table 5.211c (cont,)

CHEMISTRY 381 PRETEST
GASES PRETEST

7-PRI--ONLY__;__
PR2 OgLY
PRL EPOS
PR2 A.PoS
PCS &FRE
-POS ONLY

PRI ONLY
PR2 ONLY,
Pill &PUS
PR2 EPOS,
POS GPRE

*-POS_UlLY

-(30)

O

N

24

43
43
43-
3'

14
14
26
26
26
1

.

1

College fl(.

ALL PLATO CLASSES

SUM SUM**2 MEAN VAR(Y)
' 4

413.0000 7955.0000' 17.2083 35.3316
_215.0000 2217.0000 8.9583 12.1233
721.0000 -12981.0000 16.7674 20.1366
307:0000-3647.0000 8.5349 11.9697
148.0000 -612.0000- 3.4419 4.3662
10.0000 46.0000' `,3.338)0. 4.2222

ALL NJg PLATO CLASSES

,S0M SUM**2 miAN VAR(N)

276.0000 5952.0303 19.7143 36.4898
134.0000 1498.0000 9.5714 15.3878
454.0000 .- 8394.0000 '17.4615 11.9408
224.0000 2208.0000 8.6154 10.0v82

, 82.5000 348.000 3.1538- $.4379

1.01/00 1.030.) /.0)00 0.3

1
-

SUM
5.9440
3.4818
4.5537
3.4597
1:5447
2.8540

Si(N)

6.6407
4.9227
4.2367

.. 3.2108
1.6541
0.0

sb(n-1).

6.719
3.5567
4.6076
3.5007
1.5630
2.5166

4

SDIN-17

6.2687
4.0708
4.3195
3:3355.
1.6909
0.0

LOW

4.000
r.coo6'
8.0000
0,0
1.00001-
.1.0000

Loh

11.0000
2.0000
10.CCOO
S.0000
1.0000
.1.0000

HIGH

31.0043
15.0C,4)
28.000)
15.00.0)
*.000J
6.0002

HIGH-
,

i2.33a)
15.00w-
28.00';)
15.0)))

' 10.0010
1.000)

PR2
. PRI

PR2
POS
POS

uNLY
ONLY

&POS
CV g,c,

ONLY

G.

AC11, CLASSES

SUM SUM**2

I.

MEAN VAR(1) SO(N) SO(A-1) 10h HIGH

38 689.003 13907:(.000 ° 18.1316 .31.2195 6.1008 6.1827 4.0000 32.001)

349.0000 3715.0000 9.1842 13.4134 ..6624 $.7115 1.0000 15.03-.7

69 1175.0000 21375.0000 17.0290 19.796 4.4493 4.4819 8.0000 28.03'
69 591.0000, 5855.0000 8.5652 11.491 3.3900' 3.4148 0.0 15.000)

69 '230.0000 960.0000 10333 .2.3 9 1.5739 1.6862 1.0000 10.0040

`'4 /1.0000 47.0000. .* 2.7500 4.1875 I 2.0463 2.4029 t1.0000 6.00))

//

, 5

3,2



Table 5.2.1c" )

CHEMISTRY 331 PRETEST
GASES POSTTEST - (345) ./

PR1 ONLY
Pa ONLY
PRL EPOS
PR2 /JOS
POS LPRE
?OS ONLY

ALL PLATO CLASSES

N SUM

27 . 4504000
27 230.0000
40 684.0000
40 352.0000,
40'

a 550.C300
3 48.0000

SUM**2
_

8514.0000
2284.0000
12422.0000
3580.0000
,8276.0000
624.0600

College:Ill

MEAN

16.6667 ,

8.5185
17.100)
8.800
13.7500
16.0000

VARtN) SDIN) SOIN-1) . LOW HIGH

4.00006.1283
1.0000

6.245037.5556
3.4081 3.5341

31,000)
lk.0274

4.459k 4.3134 8.0000
15.303:

/8.1400
3.472812.0600

28.000)
15.0001

17.8375 :.= 4.2773 21.000)
18.6667 10.0000 20.00035.Z915

PRI ONLY'
PR4 ONLY
PRI CPS
PR2 EPOS

&PRE
POS ONLY

N

13
13
27
27
27
1

ALL NON PL A TO-triS S

=SUM SUM**2 .

249.0000 5223.0000
119.0000 1273.0000
481.0000' 9123.0000.
239.0000 2433.0003
314.0400 4170.0000
12.0000 144.0000

,MEAN

19.1538
9.1538
17.8148
8.8519
11.6296
12.000o

VAR(V)

34.8994
14.1302
20*:5213
.11.7558
13.1962
0.0

SDI

5.9076
_3.7590
4.5300
3.4287
4.3813
0.J

SO(N,1)

5.1488
3.9125
4.6163
3.4940
4.4648
J.0.

LOW

11.0000
2.0000
10.0000
3.0000
3.0000
12.0000

.

HIGH ,

'32.00,,
14.000.
28.000.

15.000)
22.000::
12.000J

ALL CLASSES

SUM S UM**2 ME.AN VAR(4) SW%) SDI N- 1) LJw HI.)H

PRI ONLY 40 699.0003 13737.0003 17.475] 3d.0494 6.1084_ 6.2470 4.0000 ,J12.30).:
ONLY 449.0000 3557.0000 8.7250 1L.7994 3.5776 3.6232 1.0900 15.000.,
CPUS 67 ,1165.0000 21545.0000 '17.3881 *19.2225 4.3844 4.4174 8.0000 213.0.).

PAZ CPUS 67 691.0000 6013:0000 8.4209 11.9381 4.4.1i2 3i4u1.2 0.0 ).:+.000)Pea 4PA= - 67 8u*.y.,40 12446.4,J04 11.0955 11.4667 4.4121 _ 4.4454 3:0000 24.000.,
POS ONLY 4 o00.4100 968.0000 15.303J 17.9030 4.1231 4.7610 .10.0000 20.0003

4:
,-,

3:30,

co



*); Table 5.2.1c cont,)(
4 ,

tHEMISTRT 331 PRETEST
SOLUTIONS -'040

.

College III

N

ALL PLATO CLASSES

SUM SUM**2 'WAN YARN) SO(N) SOIN+11 LOW
ri

HIGH

PRI ON 13 224;0000 4644.0000 17.2308 60.3314 7.7673 8.0845 4.000p 31.0000
P SNLY 13 132.0000 1472.0000 10.1538 10.1302 3.3128 5.0000 15.000)
PR1 &PUS 20 353.0000 6579.0000 17.653j 17.4275 4.1746, 4.2831 8.0001 25.000)
PR2 &POS 20 2096.0000. -9.6000 12.'6400 3.5553 3.6476 3.0000 15.000j
PDS &PRE 20 ;7-7=2 2r50.0000 9.9000 .9.4900 3.3806 3.1605' 4.0000 15.000)
POS'ONLY 2 20.0000 208.0000 10.0003 4.0000 2.0000 2.8284. 8.0000 12.0000

ALL NON PLATO CLASSES

SUM SUM**2 MEAN VAR(4) S0(N) SD(N-11 LOW HIGH

01.

OD

9°

1012L'ONLY. 13 249.0000 5223.0000 19.1538 34.8994 5.9076 6.1104. 11.0000 32.0003
PR2 ONLY 13 119.0000 1273.0000 9.1538 14.1302 .3.7590 3.9125 2.0000 14.000)

.PR1 &PUS 27 81.0000 9123.0000 17.8148 20.5213 4.5300 4.6163 10.1)000 28.300
'PRZ &PCS, 27 /39.0u00 2433.0000 8.8519, 11.7558 3.4287 3.4940 3.0000 15.0000

POS &PRE 27 228.0000 2194.00)0 8.4444 9.950o 3.1545 3.2146 '3.0000 16.003)

P05 ONLY 1 6.0000 36.0000 6.0000 J.0 0.0 0.0 6.0000 6.000u

N

ALL CLASSES

SUM sum**i MEAN VAIN) Spt4) SO(4-1,),-* ,L3W HI3H

PRI OILY 26 473.0000 9867.0000 18.1923 48.5399 6.9671, T.1050 4.0000 32.06C3:

PR2 26 251.0000 2745.0000 9.6538 '12..3802 3.5185. 3.5882 2.0000 15.000)

PRI &PJS 47 ..834.0000 15702.0000 17.7447 19.2114 4.3031 4.4305 8.0000 28.0U3:

Pk2,&POS, 47 431.0000 4529.0000 9.1702 12.2689 3.5027 3.5406 ,3.0000 15.000u

POS &PRI 47 426.0000 4344.0000 9.0638 10.2725 3.2051- 3.2397 3.0000 16.0000

POS ONLY 3 26.0000 244.0000 8.6667 6.2222 2.4944' 3.0551 6.0000 12.0000



Table 5.2.1c (cont.)

CHEMISTRY 331 PRETEST
-STOICHIOMETRY AND NUCLEAR STRUCTURE - (351)

'college IV

0

N

ALL PLATO CLASSES

.SUM SUM**2'* MEAN VARtN) .S0(N) SOtN-I) LOW . . HIGH C

PR1 ONLY 12 226.0000 4530.0000 18.8333 22.8056, 4.7755 4.9879 ,12.0000 26.0000PR2 ONLY 12 121.0000 , 1317.0000 10.0833 8.0764 2.8419 2.9683 5.0000 14.0000PR1 EPOS 54 1366.0000 35824.0000 25.2963 23.5048' 4.8482 4.8937' 15.0000 36;0000'PR2 EPOS 54 673.0000 8633.0000 12.4630 4.5449 2.1319 2.1519 6.0000 15.0000&PRE 54 991.0000 19117.0000 18.3519 17.2281 4.1507 4.1896 , 6.0000 25.0000
.POS
'POS ONLY 11.0000 121.0000 '11.0000 0.0 0.0 0.0 11.0000 11.0000

ti

N

ALL NON'PLATO CLASSES

SUM SUM**2 MEAN WARM) SO(N) SON-1) LOW HIGH

co'PR1 ONLY 12 229.0000 4643.0000 19.0833 22.7431 4.7690 4.9810 13.0000 27.0000 4)PR2 ONLY 12 120.0000 1310.0000 10.0000 9.1667 3.0277 3.1623 4.0000 14.0000,-'-PR1 EPOS 55 1441.0000 39557.0000 26.2000 32.7182 5.7252 5.7780 11.0000 t *38.0000PR2 EPOS 55 -697.0000 9005.0000 12.6727 3.1293' 1.7690 1.7853 8.0000 15.0000POS &PRE 55 1028.0000 20110.0000 18.6909 16.2863' 4.6356 4.0728 ,8.0000 25.0000POS ONLY 0 0.0 0.0 .0.0 0.0* 0.0 o.d 0.0 0.0

N

ALL CLASSES

SUM SUM**2 -PTAH VARtN) SO(N) *StItN-11 LOW . HIGH

PR1 WILY 24 455.0000 9173.0000 18.9583 22.7899' 4.7739 4.8766 . 12.0000 27.0000PR2 ONLY 24 241.0000 2627.0000 10.0417 8.6233 2.9365 2.9997 4.0000 14.0000PR1 EPOS 109 2807.0000 75381.0000 25.7523 28.3882 - 5.3281 5.3527 11.0000 38.0000PR2 EPOS 109 1370.0000 17638.0000 -12.5688 3.8416 1.9600 1.9691 6.0000 15.0000POSJPRE 109 2019.0000 39227.0000 18.5229 16.7816, 4.0965 4.1155 6.0000 25.0000PUS ONLY 1 11.0000 121.0000 11.0000 0.0 - 0.0- 0.0 11.0000 11.0000--

333 334



Table 5.2 lc (cont.)

CHEMISTRY 331 PRETEST-
DONDING AND NOMENCLATURE (352)

ALI, PLATO CLASSES

College'IV

T

PR/ ONLY
PR2 ONLY
PR1 EPOS
PR2 CPOS
POS ORE ,-
POS ONLY

N

20
20
46
46
46

0

SUM

346.0000
222.0000
1196.0000
572.0000
959.0000

0.0

SIM * *2

8486.0000
2652.0000

31868.0000 4.
7298.0000
21213.0000

0.0

MEAN'

19.8000
11'.1000
26.0000
12.4348
217.8478
0.0

'WARM

32.260
9.3900
16.7826
4.0284
26.5203
0.0

SOIN)

5.6793
,3.0643
4.0967
-2.0071
5.1498
0.0

SO(N-1)

5.8273
3.143%
4.1419
2.0293
5.200
0:0

'LOW

12.0000
5.0000
17.0000
7.0000
8.0000
0.0

N

ALL NON PLATO CLASSES

SUM SilM**2 MEAN

,

VARINF SOIN1 sofm-1)

'PR1 ONLY- 19 404.0000 9060.0000 '21.2632 24.7202u 4.9719 5.1081
PR2 ONLY 19 209.0000 2455.0000 11.0000 8.2105 2.8654 2.9439

PR1 CPOS 48 1266.0000 35140.0000 26.37500 36.4427 6.0368 6.1007

PR2 CPOS 48 608.0000 7860.0000 12,.6667 3.3056' 1.8181 1.8374

POS CPRE
POS ONLY

48
0

970.0000
0.0

20754.0000
.0.0

20.208'3
0.0

23.9983
0.0

A.8988
0:0

4.9506 ,

0.0

ALL CLASSES
..,

N SUM SUM**2 MEAN WARM) SON) SOON -1f

PRI ONLY 39; )100.0000 1756.0000 20.5128 29.1216 5.3964 5.4670

PR2 ONLY 39 431.0000 5107.0000 11.0513 8.8,179 2.9695 3.0063

PR1 CPOS 94 2462.0000 67009.0000 26.1915 26.3569 5.1824 5.2102

PR2 _CPOS 94 1180.0000 15158.0000 12.5532 3.6727 " 1.9164 1.9267

PDS CPRE 94 1929.0000 41967.0000' 20.5213- 25.3347 5.0334- 5.0603

POS ONLY 0 0.0 0.0° 0.0 0.0 , 0.0 0.0

LOW

13.0000
-4.0000
11.0000
8.0000
8.0000
0.6

LOW

HIGH

36.0000
15.0600
35.0000
15.000
30.0000'
0.0

'HIGH

28.0000
15.0000.
38.0000
15.0000
29.0000
0.0

HIGH

12.0000 36.0000
4.0000 15.0000
11.0000' 38.0000
7.0000 15.0000
3.0000 30.0000
0.0 0.0

a



Table -52.1c (Oont.1

CHEMISTRY 331 PRETEST .

GASES POSTTEST .:!.(3541).

PRI ONLY
PR2 ONLY
PR' CP01"
PO2 tPOS
S PRE
S ONLY

1
PRI ONLY
PR2 ONLY
PR1 EPOS
PR2 SPOS
POS (PRE
POSONLY'

PRI ONLY
PR2 ONLY
PRI CPOS
PRZ_CPOS
POS CPRE.
fOS ONLY

N

15
15
51
51

. 51
0.

N

17
17
50
50
50
0

ALL PLATO CLASSES'

SUM SUM**2..

302.0000 6628.0000'
163.0000 1905.0000
1290.0000 -33726.0000
631.0000 8045.0000
819.0000 14033.0000

. 0.0 0.0

ALLMON PLATO CLASSES

SUM

359.0000
183.0000

-1311.0000
634.0000
873.0000,
.0.0

ALL CLASSES

SUM$ *2

8047.0000
.2109.0000
36153.0000 ,
8206.0000
15797.0000

0.0

SUM , SUM-**z

tollege IV -,

MEAN

20.1J13
10.8667
25.2941
12.3725
16.0588 '-

0.0

MEAN

21.1176
10.7647,

126;2200
12.6800
17.4600
0.0

MEAN

VAR(H) SON) SO(N-1) LOW . HIGH

36.5156 6.0428 6.2549 12.0000 26.0000.
8.9156 2.9859 , 3.0907 '5.0000 14.0000
21.5017 4.6370 4.6831 15.0000 1 35.0000
4.6651 2.1599 2.1814 6.0000 t! 15.0000
17.2710 4.1558, 4.1972 7:,0hotP- A. 000 o
0.0 0.0 0.0 0.0 -6:0

VARIN) SOIN)

'27.3979 5.2343
8.1799. '2.8601
35.5716 5.9642
34376

4160884- AK, 3.3299
0.0 0.0

S061-1) LOW HIGH

5.3954
2.9481
6.0247
1.8455
3.3637
0.0

13.0000
4.0000
11.0000
8.0000
to.odoo
0.0

28.0000
14:0000
38.0000
15.0600
24.0000
0.0 .

VARCH) ,S0tH) S0(N71) LOW H1GH
, .

32 661.0000 14675.0000 20.6563 31.9131' 5.6492 5.7396 12.0060 36.0000
32 \,346.0000 4014.0000 10.8125 8.5273 2.9202 2.9669 4.0000 14.0000

101 '2601.0000 . 69879.0000 25.7525 28.6813 - 5.3555 5.3822 11.0000 .38.0000
101 '1265.0000 16251.0000 12.5248 4.0316 2.0079 . 2.0179 . 6.0000 . 15.0000
101 1692.0000 29830.0000 16.7525 14.7011 3.8342 : 3.8533 7.0000 24.0000

0 0.0 d.o 0.0 0.0 0.0 0.0 0.0 Q.0

337
338
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a

F141,711.014,10RETEsT 031) o

--*41(4.16VaSTT4AT 1591). ENGLIS4'10A, CLASSES -

Table 5.2.1d

English .

Fal1,1975

. College:I

ALL PLATO CLASSES
ti

SUM**2 5001, 6064-11
pAit 0"dLY 32 ,t556.0..04 11334.0030 52.2969 7.2317 4 0:347%'01w LPOS 49 321).0.43 24233.0006 18.9368 54.3432 7.3718*OS 1.00 49 96.4.UwOU, 2i371.11300 19.L5J1 . 53.4/633 7.0755, 7.1469POS 4 . 1413.0003 18.2500 40.1875 ' o.3394 7.3201

.
ALL *IN PLATO CLASSES

N .sum SUM*2 WAN' 1.f.ARI41 SOCN1 S0(N -1)

PIE ONLY 38 714.3362. 15404.000:1 18.7895 52.3241 -7.2335 7.3366okkvas. 39: 651.0622 r2281.000 16..023 43.9566 6.6100, 6.7166P05 &pcm 39 725.0400 15105.0033 18.5697 41.,7291 6.4596 6.5443POS 041Y . 8. 119.0000 2075.0000 14.6750 341094 5.1733 6.5995

ALL_OASSES

Oi4 SUP**2 tICA N WARM SD(N) SDI N-1)

Paf C.414 10 1210.3.23 26/3e00= 18./429 52.4082 7.2669 7.3194 I
1579:010 32319:00130, 17.9432 -50.9854---. 7.1404 7.1813.-PO5 Geki 88 1668.3300 36464:0000 19.180 46.c488 6.6300 6.869110s ONLY , 12

N.

.192.0300.. 3566.0000 . 16.3000 41.3333 6.4291 6.7150

33:-)

-"MlIIMMEIMMWMWWW..wwwrisp

LuM HIGH-
. 6.0000 33.0002
4.0000 32.0003
4.0000 32.0202

12.0000 26.0000

LOW HIGH

5.0900 3a.0002
6.0U00 22.0000,
7.0000 32.8000

"\5.0000 24.0023

5.0 00
4.010
4.60 0
5.0060

HIGH
I

133.0000
32.0003-
'32.0030
126.0000

j

1

1%.3



0

TabiA 5.2.1 (cont .)
ENGL1SA PkT-7ST (531) College II I\ENGLISH POSTTEST 591). ENGLISli 140 CLASSES

iaF
'PRE
Ars
POS

0.

S.

ONLY
EPOS
LPRE
ONLY

.!

1

.

t

'

N

33
43
43
4

ALL,PLATO CLASSES,

SUM . SUM**2

663.0300 15477.000)
959.0400 23457.0000
1074.0300 28104.400
75.0400: 2565.0006

1 ,.:

. ,

MEAN

20.0909
*22.3323
24,8637
18.7500

.

1

VA iN)

o 3554 ,

43.3505
34.3818
39.6875',

-.

SO(N)

8.0843
6t9534
5.8636
.6.2998

1,5

S0(N=1)

8.2096
7.0357
5.9330
.7.2744'

)

13W

4.0000
10.0000

. 16.0000
8.0000

\

\

-

,

,

HIGH

35.0000
31.0000
37.0000
24.0000

. N

PRE ONLY 38
PRE EPOS 61
P0% &PRE 61
RCS ONLY 5 -

UNIIY

PtF EPOS
*OS 4P4E
POS ONLY

ALL adm PLATO CLASSES

SUM SUM**2

849.3.03 21479.0004
13'76.0UO3 34552.0000
1374.0000 33840.0000
103.0300 2223.0000

ALL LASSES

MEAN VAR(V) \;.sof4) LOW ,HIGHSD(N-1)

22.'3421 0 '66.0672 8.1282 L00008.2373 36.000
4.000022.5902 56.1f07 \ 7.4907 7.5529' 37.0003'22.5246- 47.3969 I O.138,;5'' 6.9417

'4'8.0000 37.030
20.15000 .20.2404 ' 4.4989 5.0299 16.0600 .29:0000',.-

N SUM SUM*0.2- , P&AN . VAR(V) - SPIN) souN-1) LOW f-tilt :,,.

. =

a
. =

. I
1

, 71. 1012.5.31' 369564000 .21.258 - 4 4a.9,970 8.1652 S.1.34 1..0000 .:(?.03co104 2337.uu00 56019.0000 22.4712 . 52,9222 7.2748 -!. 7.3100 44000 37.0a3104 2444.0400 61944.0000 23.5000 43.3654 6.5852 . 6.6171 83000 37.0300,,9 170.0400 3788.0Q30 ,ii5,19.1718 29.7284 . 5.4524 5.7831 8.0000 291003
.. ,

`1

341 ,

.342,



Table 2.1d (cont,)

ENGLISH. POSTTEST 1591).4..EhGLIJH 101 CLASSES
_.

FNGLISH PRETEST (531)

. ;

ALL PLATC CLASSES

College I a 1.

N SU( SUM**2 MEAN VAR(N) SC(N) . SO(N -1) LOW
1

HIGH

,_PRE-ONLY 7 '30 565.0000 122:171.0000 18.6333 53.2056 1.2542 . 7.4169 3.0000 31.0000

'PRE ¢1,os/ 40 709.0000 14625.0000 7.7250 51.5494 7.1758 7.2713 7.000C 35.0000
'POS &PRE; 40 836.000) 1S6'94.0000 20.9009 55.5400 7.4525 7.5475 7.0000 35.0000.

PC ONLY
ir

6 135.0000,
I

3403:0000 22.5000 70.9167 8.4212 9.2250 13.0000 33.0000

N

ALL NCN PLATO CLASSES

SLM SLM**2 MEAN VAR(A) SC(N) SIM4' -1)

PRE CNLY 57 t112.0000 25476.CCC0 19.5088 66.3552 E.1455 8.2183,

PRE EPOS t..9 143S.GZL0 33141.CCCO 20.85)1 45.3703 6.7357 6.7851

POS &PRE
ONLY

69
PCS 18

1555.0000
407.0000

35167.0000
10167.0000

22.5942
22.6111

4.57.13S7
53.5710 y

1.5551 -
7.3152

7.6145
7.5314

ALL CLASSES

\

N - SLM SLM**2 PEAK VAR(N) SC(N) SO(N-1)

PRE ONLY e7 1677.0000 37718.0CCU 19.2759 61.9234\ 7.6642 7.9148
'PRE tpos 109 2148.0000 47770.0000 19.7064 49.9138 \ 7.0650 7.0976

POS& RE 109 2395.0040 ' 58661.0000 21.9725 57.2194 7.5644 7.5993

PCS 0 LV 24 542.0000 1363C.0000 22.5833 ,57.9057 7.6098 7.7735

LCI HIGH

5.0000 39.0000
8.0000 37.0000
3.0000 38.0000
.5.0000 38.0000

LC .. HIGH

3.CCCC ' 35.COOC
7.0000 37.0000
3.000C 38.0000
9.0000 38.0000



Table...2.1d (cont.)
ENGLISH l'ilTEST i531)
ENGLISH P3STIEST 15914 ENGLISH 101, CLASSES .

/

College II

.

W

ALL PLATO CLASSES

SIM SLM**2
'. ?

MEAN VARAN) MN) SDIN-11 LOM HIGH.

PRE ONLY 53 555.000C 2C425.CCCO / 18.0943 57.9722 7.6139 7.608 3.0000 36.0000601* &P0S 49 b60.0000 18424.0000 17.9592 53.4677 7.3122 -7,0379 4.00QC 35.0000POS &PRE 49 1062.0000 25806.0000 21.6735 56.9 38 7.5441 7.6223 WOCCO -35.0000PGS ONLY s 90.0000 1938.0000 18.0000 63.60 7.970 e.9163 10.0000 33.0000

N

PRE ONLY .41
PRE CPUS 41
POS PRE 41
,P CS ONLY 6

N

PRE ONLY 134
PRE &P0S 90
PUS &PRE 90
PCS, ONLY 11

345

ALL NCN PLATO CLASSES

SCH SLI4**2 MEAN VAR(!) SCIN) SOIN-1 LCis

1291.0000 2851320000 17..2469 54.5563 7.2862 7.42 2 4.0000
7o6.000o 16582.0000 18.6829 55.3073 . 7.4423 7.5347 4.0000
541.0000 23245.CCCO 22.5512 40.1527 6.3298 6.414 it.ccpv
108.0000 2430.CCCO 18.0000 64.3333 E.02C8 8.786 E.00CC

ALL CLASSES

SUM SUM**2 LEAN VARIN) SCIN) SO(N-1) LOS%

2354.00CC 48:38.CCOC 17.5821 e 56.0751 7.48tt 7:5147 3.0CCC
1646.0000 35C06.000G 14.2889 54.4721 7.3805 7.4219 .0CCO
2003.0000 49051.0000 22.2556 49.7014 7.0499 7.0854 7.0CCC
158.0000 4268.0000 ,18.0000 64.0000 E.0000 6.3905 8.0000

i \
.YDn

IIGH.
\..

35.CCCO
34.0000
36.0000
2E.CC0O

HIGH

36.0000
39.0000
35.COCO
33.0000

346



Table 5.2:1d (Cont.)

tNCLIWPRETEST 15311.
EN1RASN POSTrtST (591). tNGLISH 14..1 CLASst$

. .
ALL PLATO CLASSES

College III

-pke ONLY

N .SLM

326.0CW

S61444?

4,161.0000

PrAk . VAPtal

64.3669

SEtN/

stom

SO(N-1/
_

8.3%5

LOU

ic.cocc

PRE &PCS 34 975.0000 301.2?).00W- 2t:. 141 51.2223 7.'5645 7.470.4 11.0000

-POS LPRE 34 10f8.0000 316::2.0000 29.5412 32.9965 5.7'443 _5.4304 17.0000

PCS ONLY 3 80.0404' 2216.0000 26.6667 27.5556 5.2493 6.4291 22.0000

ALL NON PLATO CLASSES

N SUM SL.m**2 ttEA6 VARth) MN/ 3 SO(N-11 LCk

PRE ONLY - 51 1465.0000 443e1.000.0 28.4039 8.9812 6.2435 6.3054, 11.0E00

PRE tPOS . 64 1026.0000 515266.0000 28.5625 47.7148 6.9076 6.54122 11.0000
-,POS &PRE-- 64 1541.0000 61035.0CCO 30.3261 33.9392 5.8257 5.6713 11.0000-

P(40AV 124.0000 2518.0000 20.6667 59.2222. 7.6556 8.4301 10.0000

ALL CLASSES

N SUN SCR**2 hEelh VARIN) Sp(N-11 LCk

. PRE ONLY 64 175840000 53464.0000 28.093d 46.1162 E.7909 6.8446 1C.OECC

PRE &POS 9d 26C7.000.: 65401.0000 28.6429 51.4255 7.1432 7.1799 11.0E00

POS &PRE' . 58 2555.0000 52644.0000 30.1939 33.6461 5.800 5.0103 _.11.0CCO___
ONLY` -1-9 204:0000 5134.0000 22.6667 56.6667 7.5277 7.9844 10.0000

A.

P1GH-

,36.0000
35.0000
38.0000
34.0000

.NIGH

38.0000
39.0000
15.0000
32.0000

'1-1GF

32.0000
39.0000'

- 39.0000 ----
34.0000

34:3



.

I. 4

Table 5.2.1d (cont.)
-ENGLISH PRETEST L5.111
ENGLISH POSTTEST (591). ENGLISH ICI 0.4ASSES

ALL PLATO CLASSES

College IV

a

PRE ONLY'.
PRE EPOS
POS £PRE
PCS ONLY

SLA

4 139.006
41 128 7.0000-
42 1341.0000
4 114.0000

SOH ** 4 MEAN . VAR(M) SC(N) SO(N-1) LOW. HIGH
.

..,

4853.0000 34.7500 15.6875 2.9607 4.5735 3C.00CC 40.0000'40821.0000 30.6429 .

32.9915 5.7428 5.6134 16.0E00 38.000044533.0000 31.5286 40.8759 6.3924 6.4709 17.0000 40.00003258.0000 26.5000 2.2500 . 1.5000 1.7321 27.0= 31.0000

ALL NIA PLATO CLASSES

N SLN SLM * *2 i'EAN VAR(N) SC(N) SO(N-11 LCk HIGH'
.ORt ONLY 2 53.0000 1403.CGC0 26.5C00 C.2500 C.5CCO 0.707i 26.0000 27.0000PkE EPOS 26 776.0000 23657.CCCO 29.8077 29.0734 5.3924 5.4992 15.00CO 38.0000POS:EPRE 26 , 17E.CCOO 237d6.0000 29.8462 24.0533 4.904i 5.0015 15.0000 38.0000PCS0NCY Q 135.0000 4569.0000 33.7500 3.1875 1.7854 2.0616 32.000C 36.0000

ALL CLASSES

, ..

SL.4 S00*2 ML-AN VAR(N) SClN) SOIN-1) LOk HIGH .
. .PRE ONLY A 192.0000 62S6.0CC0 32.0000 '25.6667 5-.0662 5.5494 26.0000 4C.CCCCPKE EPOS_ ad 2062.0000 64649.0000 3Q:3235 31.6600 5.6267 '5.6618o 15.000C 38.0000POS UNE o8 2117.0000 68319.0000 31.1324 35.4678 5.9555 5.9998 15.0060 40.0000PCS'ONLY 8 249.0000 7827.0000 31.1250 9.6094 3.0999' 3.3139 .27.0000 36.0000

349 350



Table '5.2.1e

Mathematics

Fall 1975

MATHEMATICS PRETEST 14311
MATHEMATICS 111 rst-- (491)

College 1
N.>

ALL PLATO CLASSES

sum Slim*P7 MF,Av 'VAR (!1) SDIN1 SO(N-1) Ins HIGH

-PRE ONLY 32 669.0000 15215.0000 20.9063 38.3975 6.2957 10.0000 37.0000
PRE EPOS
POS ORE

17
17

498.0000 16957.0000
348.0000 7710.0303

29.2941
20.4706

139.0311
34.4844

_8.1966
'11.7911
5.8723

12.1540
6.0531

12.0000
10.0000

60.0003
31.0001

POS ONLY 5 8140000 1314.0000 16.0000 6.8000 2.6077 2.9155. 12.0000- 19.0000

N

ALL NON PLATO'CLASSES

SUM SUM * *2 MFA VARIN1 SOIN) SD(N -1) 13i4

4)
HIGH

PRE ONLY 28 754.0000 22872.0000 26.9286 91.7092 9.5765 9.752? 8.0033 47000?
PRE EPOS 34 993.0000 32761:0000- 29.2059 110.5753 10.5155 10.6736 9.0003 55.0003
POS ORE 34

6
537.0000
94.0000

9451.00001 15.7941
1520.0000 E .15.'6667

28.5164
. 7.888

5.3401
2.8087

5.4204
3.0768

8.0000
12.0003

29.0003 .

21.0000

ALL CLASSES
.

,

.SUM**2 MEAN %/ARO:1 SE(V) SDIN11 HIGH

PRE ONLY 0 60 1423.0000 30007.0000 23.7167 72.3031 8.5031 8.5749

./OW

8.0000 47.0000
PRE EPOS 51 1491.0000 49713.0000 29.2353 120.0623 10.9573 11.0663 9.0001,, 60.0c03
PUS &PRE. 51 885.0000 17161:0000 17.3579- 35.3°656 5.946% 6.0061, 8.0000 31.0000
POS ONLY 11 174.0000 2834.0000 15.8182 7.4215 * 2.7242 ?..8572 12.0003 21.0003

3 5



ACC4uNTIN6 PAETESY (131)
FINAL EXAMINATION IN ACCOUNTING 101 -

ALL PLATO
.

=, 'PAL ONLY
PKE OWS
'PuS 4PAc
PUN UNLV

Pra ONLY
1. PkE LPOS'

OuS aPki
OuS ONLY

,PAE ONLY
PAL 4Pus
PUS 4.14;%4

ult.4

../

7

N

11
7
7
2

_SUM-

360.0000
160.0000
130.0000
23.0000

(191)

CLAiSES.,

SUM**2 MEAN

8948.0000 22.3529
4776.0000 22.057
2752.0600 18.57I4
*265.0000 11.5000

Table 54.1f

Accounting
Spring 1976

College
1

I

YAktNI .,SO(N1

26.6990 .5.1671
16.9796* 4.1106
40.2449 6.9459'
0.2500 1 0.5000_

.S0(,N-1)

5..3241
4.4508
7.5024
0.1071

.

/ .

LOW

11.0000
18.0000
9.u000

11.0000,.

a

30.0000
$1.0000
26.0000
12.0000

ALL NUN PLATO CLASSES

N SUM

43 536.0000
9 ° 213.0000
9 202.0)00
0 0.0

40
16
16
2

1'353

ALL CLASSES

SUM:

916.0000
373.0000
332.0000
23.0000

SUM**2

13044.0000
5263.0000 (
4802.0000

0.0

MEAN

23.3043 '

23.6667
22.4444
0.0

SUM**2 MEAN

21992.0600 22.9000
9039.0000 23.3125
7554.0000 .20.7500
265.0600 11.5000

VAR(N)

24.0378
24.6667
29.6025
0.0

r

25.3900
21.4648
41.5625,

1

30(N)

4.9026
4.9666
5.4592
0.0

50114)

5.0388
4:6330
6.4469
o.sopq

SCAN-1,

5.0130
5.267.3
*5.79034
0.0

sqtN-I)

5.1030
4.7850
b..65tfi

0.7071.

LOW

15.0000
17.0060
16.0000
0.0

LOW

11.0000
17.0000
9.00A)
11.0000

HIGH

33.0000
33.0000
31.0000

o. tr

.
NIoN

33.0000
33.0000.
31.0000

.141,000u

354



ts

tt

4

AU1e-5.2.1f Ccontij,

,ACCOuralsORETeST (1311
'114x0006TaRY-ACCOUNTING

N. .

0':
-PAE ONLY ' 28

,

;OKE CeUS. 45
eLS ark0. 45
euS ONLY 1r

.

ALL PLATO'CLASSES
1 ,

SU11 SUM**2 MEAN VAkINI 5DIN) q % 5D(N-1) LOW , HIGH

College III

.
-.

26.3531738.0000- *-19960.0000
28.0000'

/8.1582
'1260.0000 ,30070.0000 17.5556
1496.0000 54972";0000

,2401.040 49.0000
116.4069

0.0-: :49.0000

4.2612 4.3394 15.0000 32.0000
4.1899 \4.2 .i73 16.0000' 37.0006" -

10.7092 10.9111 ,9.0.000 50.0000
.0.0 0.0 49.00'00 49:0000:

.
.

PkE ONLY
ekE-4Pu
euS'i.e^1
PUS ONLY

.

ALL NON PLATO CLASSES

N ,SUM-
.

SUM**2 \MEAN VAR(N)
.. ..

.,

MN)
.

. \:. ,
. ,

19 478.0000 1Z44,6.0.000 25,1579 22.1330 4.7046
45 1250.0000 35808.0000 27:7778 ' 24.1284 ,4.9121

9.931845 . 1533.0000 56166i.0000 34.0b67 98.6400
4 .116.0000 3220.0000 27.5060, 50.2500 7.0887

s

9

ALL CLASSES

N SUM SUM**2

\\

MEAN VAR(N) SO(N)

,

>
1 .

F-4

O`
O

S0(N-J LOw, H1b1
,

4..8335 18.0000 34.0000
38.00004.9676 16.0000
49.000010.044)

8.1854
14.0030
19.u000 .15.0000

$0(N -1) LOW HIGH

.1

PRE LNLY 47 1216.0000 32406.0000 25.8723 20.1114 4.4846 4.533.1 15.0060 34.0000 t,PhE t.PUS 90 2510.0000 71878.0000 27.8889 26.8543 4.5667 4.59211 16.0000 38.0000rbS 4rml = 90 3029.0000 111635.0000 "33.055o 107.6915 10.3(75 10.4356 9:0030 , 50.0000PUS U..L V 5 159.0000 5627.0060 31.8000 114.1600 10.6646 11.9451 19.0000 49.0,300



410LOGY PRETEST I (2411'
SIOCOGY 111 TEST - (292)

"PRE ONLY
PRE &PUS
POS &PRE
PUS ONLY

Table 5.2,1g

Biology

Sping 1976

College 1

2

ALL PLAT() CLASSES

N SUM SUM**2 MEAN VAR(N) SC(N) 50(N-1) LOW HIGH
26 560.0000 -12706.0000 21.1538 41.2071 6.4193 6.540* 10.0000 36.000069 1439.0000 . 32191.0000 20.8551 31.6022 5.6216 5.0028- 9.0000 36.00000 1496.0000 34714.0000 21.6812 33.0288 5.7471 5.7812 .9.0000

'10.0000
34'.00001.0 173.0000 3133.0000 17.3040 14.0100 3.7430 3.9453 22.0000

ALL NUN PLATO CLASSES

N SUM SUd**2 MEAN VAR(N) 'MN/ SO(N-11 LOW
1

HIGH ";

PRE ONLY. 30 , 591.0000 12677.0000 19.7000 41.1433 6.4143 6.524J 10.0000 36.0000PRE &PUS 35 039.0000 12055.0000 18.2571 28.2482 5.3149 5.3925 7.0000 33.0000PUS &PKE 35 597.0000 113137.0000 17.0571 34.3967 5.8649 5.9505 8.0000 40.0000POS ONLY 2 43.0000 1145.0000 21.5000 110.2500 10.5000 14.8492. 11.0000 32.0000

PRE ONLY
PRE &PUS
POS EPKE
PUS ONLY

cs

ALL CLASSES .

SUM SUM**2 MEAN VAR(N1 SO(N) SUIN-1# LOW HIGH
4

1 56 - 1141.0000 25583.0000 20.3750 41.6987 . 6.4575 0:5159 10.0000 36.00001 104 20/.8.0000 44640.0000 19.9808 31:9804, 5.6551 5.0825' 7.0000 36.0000104 2093.0000 401:01.0000 20.1250 38.2632 6.1857 6..4151 Al.0000 40.000012 2/0.0000 4178.0000 16.0000 32.5000 5.1009 ,..0,44 10.0000 32.0000.

-357 f.,

358



,Table 5.2.1g (cont.)

,SIOLOGY PRETEST II (2321
dIOLOGY 102 TEST - (29)

ALL PLATO CLASSES
. 'College II -

N SUM SUM**2 MEAN VAR(N) S0(N) SUIN-1/ LLW HIGH

PRE 00:LY 8 86.0000 1048.0000 10.7500 15.4375 3.9291 4.100a 4.0000 17.0000PRE EPJS 14 209.0000. 354,5.0000 14.9286 33.9235 5.6244 6.0443 6.0000 24.0000
PJS &PRE 14 397.0000 12003.0000. 211..3571 101.0010 10.0096 10.4/U2 9.0000 45.9300
PJS ONLY 4 100.0000 3042.0000 25.0000 135.5000 11.6404 1.3.4414 o.0000 35.0000

A

N

ALL NON PLATU'CLASSES

SUM SUM**2 MEAN YA/ SC(N) SIAN-1) LOh HIGHrr 0
PRE ONLY 7 70.0000 712.0000 10.0000 1.7143 1.3,93 1.414g. 6.0q0 12.0000
PRE '05S 26 382.0000 5900.0000 14.6923 14.3669 3.7,)04 *6624- 9.0000 22.0000
PUS fiPRE, 26 712.0000 20642.000u 27.3d46 44.0059 6.7651 40.0000
POS ONLY 13 346.0000 . 964L.0000- 26.6154 33.1598 5.7585 5.9430 18.0000 42.0000

Is

ALL CLASSES

N SUM SUM**2 MEAN VAR(N) SC(N) SOIN-11 , LOW -HlyH'

PRE ONLY 15 156.0000 1760.0000 10.4000 9.1733 3.0283 3.1351 4.0000 17.0000
PRE &PUS' 40 591.0000 9501.0000 14./750 21.2244 4.6070 4.6u57 6.0000 24.0000
PCS LPRE 40 1109.0000 33325:.0000: 27.7250 64.4494 ,5.0280 d. liJr 9.0000 45.0030
PCS J..LY 17 440.0000 12604.000U 26.2353 57.703 1.5'467 7.6.,05 6.0000 42.J000

k.



Table 5. 2.1g (cont. )

8IGS.CcAY PRETEST 11 (232)
dIULAJO 102 TEST - (294)

PnE uNLY
PRE &Pus
PuS LPIth

\ Ou6-ONLY

PkE'UNLY
PRE t..P6

PUS ONLY,

PkE ONLY
Pitt LPOS
PUS 4111AE_

OuS WALC

N

19

2

10
13
13
2.

.
N

29

43
'4

361

ALL PLATO- CLASSES
College 'III

SUM SbM**2 MEAN VAMNI 406) S001-611

2112.0006 4764.0000 14.8421 30.4486 .)100 -5.6692
468.0000 8208.00U0 15.6000 30.2400 5.4q91 5.5931
687.0000 1/225.0000 22.9000 49.750 1.0538 7.1744
40.0000 808.0000 20.0000 4.00000 2.u000 2.8284

ALL NON PLATO CLASSES

SUM SUM*#2 MEAN yAK(N) 5U(N) SO(N-I)

137.0000 2009.0000 13.7000 13.2100 3.(A34.6 3.8312
173.0000 2535.0000 13.30r7 17.9053 4.4043
315.0000 7835.01)00 24.2308 r5.50t1 J.9449 4.1000
58.0000 1754.0060 49.0000 '36.0000 p.uu00 8.4853

ALL CLASSES

SUM' SUM * *2 MEAN

Ldp

7.0000
6.0000
8.0000
18.0000

H1U4

27.0000 .

26.0000
36.0000,
22.0000

Law

9.0000'
5.0000
18.0000
23.0000

VAK(N) SOINI LUft

7.0000
5.0000
d.JJu0

18.00,10

419.0000 6773.0000, 14.4483 24.7990 -4.9799 5.0680
641.0000 1043.0000 14.9070 27.6193 5.2554 5.3176
1002.0000 25060.0000 23.3023 39.794) b.ibLo
98.0000 2562.0000 24.5000 40.2500 8.3443 1.3258

10.0000
21.0000
34.0000
35.0000

Hlud

27.0000
26.0030
38.0000
36.0000

362



.Tahie 5.2.4 (conk`. &?

610LOGY MnETEST 11 1232/T
,,,>_ 810Lo4f 112 TEST = (293)

ALL-PLATO CLASSES
College

--

0

N SUM SUM,*2 -MEAN VAR(NI so(N)
.

spcm-11 LOW HIGH

PILE ONLY. 11 146.0000 2338.0000, 13.2727 36.3802 6.0310 6.3260 5.0000 24.0000

PAt OuS 4/ 596.0000 8206.0000 _12.0809 13.7910 3:7137 3.7639 3.0000 23.0000

8,444 a.eki ' 47 580.0000 22266.U000- 20.u511 38.9778 6.2432 6.3107 12.0000 41.0000

ouS utiLT 7 127.0000 L.o7. 101429 23.2653 4.8234 5.2099 12.0000 28:0000-U90U

Pit LNLY
rnE tAVA.J

014- 4.PnE

SOS ONLY:

-eitE =uNLY

t.Pbs

_',46-UNLY

a

N

ALL NUN PLATO] 'CLASSES,

SUM SUM**4 MEAN VARIN) 50(N) 501N-11 LOW' HIGH 1-4

.0*

22 312.0000 4102.0000 14.1018 12.0033 .6337 8.0000 1.2.0000 4

33 450.0090 6ii82.0000 13.03L4 13.5041 3.6748 3.7318 8.0000 21.0000

33 010.0000 12304.0000 18.4848 31.1589 5.584)- 5:0686 9.0000 33.0000

S 97.0000 1855.000U 19.4000. 2.6400 1.4.248 -r.8160 17:0000 -21.0000

to

ALL CLASSES

N SUM SUM442 MEAN , VARIN1 'SIAN) "5014-11 LOW_ HIGH

33 458.0000 704C.0000 13.8788 20.7126' 4.5511 4.0217 5.0000 24.0000

60 1046.0000 14788.0000 13.0750 13.8944 ,.3.7275 3.7510 3.0000 23.0000

dO 1550.0000 34570.0000 49.8750 37.1094 6.0917 6.1302 9.0040 41.0000

12 224.0000 4362.0000 16.0667 X5.0556 3.L601 12.0004 28.00.00

t_t ick



CHEMISTRY PRETEST 0311
ATOMIC STP-UCTURE AND tONDING 11211 -"(30Z4"

N

ALL PLATO

I SUM

CLASSES

SUM**2

Take

Chealsiry.
Spring 1976

College II

/

MEAN

V

WARW. S01N/ SOIN.1/ LOW HIG
...-

.. i

PRI ONLY .12 131.0000'- 1615.0000 10.9167-
-

21.2431 4.6090
PR2 0,;LY' ' 12 04.0000 710.0000 7.0000 10.1667- 3.1085
PRI' EPOS 34 --3-78.0000 . 4776.0000 11.1176 16.8685 4.1074'-

34PR2 EPOS 219.0000 1617%0000' 6.4412 '6.6583 .2.5804
POS EPRE \ 34 385.0100 4907.0000 11.3235 16.1012' 4.0126 =

POS ONLY 9 107.0000 1485.0000 11.8889 23.6543 4.8636.,

4.8140 3:0060- 18.0000
3.33031-77.-2.0000 13.0000
4,1689 '5.6000 22.0000
2.6192 1.0D00 L4.0000
4:0730 3:0000 .19.0060_
5.1586 5.00m.-- 18.0000

N

ALL NON PLA10 CLASSES-

SUM SUM**2

e

. MEAN YARIN) SD(N)

A

45P-1),
PRI ONLY 9 97.0060 - 1060.0000 10.2222 13.2840 3.6447 3.6658-
PR2 ONLY ' 9 42.0000 i 290.00002 4.6667 10.4444 3.2318 3.4278
PR1.tPOS. 13 127.0000 1453.000 _ 9.7692 16:3314 4.0412 4.2062
FR2 EPOS 13 63.0000 / 399.0600 4.8462 7.2071 2.6846 2.7942

--POSTEPRE 13 164.0000 ,- 2274.0000 .12.6154 15.7751` 3.9710 4.1340
POS ONLY 4 50.0000 - 716.0000 . -12.5000 22.7500 4.7697 %,5.5076

,.ALL CLASSES

N SUM SUM**2 MEAN VARINt SD(N) iocm-1)
pAl CAL' .

PR2 ONL1
PRI apos-
PR2 SPCS
PCS &PRE
POS ONLY

21
21
47.
47
41 :-:

- 13

365

' 223.0000
126.0000
505.0000
W.OUGO
549.0000
157.0000

2745.0000 10.619M
-

62,29.0000 --10:7447.
2036.0000 6..0000-
7181.0000 11.6809
2201.0000 12.0769

17.9501 4.2368
11.6140:' ".3.4087
17.007 4.1332

..1., 7.3191 2.7054 ' '2:7346. 1.0000
16.3450 4.0429 4.086., 3.0000
23.4556 4.8431' 5.0409 5.0000

LOW ,4..HIGH
,

-5.0000 170000
1.000.0, 11.0000

"3.00.00 18.0000.
1.0000 10.0000
4.0000 49.0000
7.0000 19.0000

LOW. 3' HIGH

/4.3414' 3.0000 18.0000
3:4920 1:0000 13.0000
4.1779 , --3.0000 22.0000

1.4.0bao
-19.0000

.3 6 6'
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Table 5,2,1h. (cont.)

CHEMISTRY PRETEST (331)
NOPENCLATURE - (363)

p11 oNcx
1 PR2 OILY
-PRI Ens,
PR2 EPOS
POS. &PRE;
POS ONLY

PRI ONLY
PR2 ONL*
RI EPOS
PR2 EPOS

- POS &PRE
P15 ONLY

PRI 0%LY
PR2 ONLY

EPOS
PR2 &PCS
-DOS &PRE
POS..CuLY

N

20
20
26
26
26
9

N

10
10
12
12
12
2

N

b.

/

ALLPLA70 CLASSES

SUM 1 SUM**2

'215.0000
129.0000
294.0090
174.r.:00
35-8.0CCO
116.0000

4ollege 11

MEAN

2613.0000 10.7500
1031.0000 6.4500
3848.0000 '11.3077
1316.0000 6.6923
5598.0000 13.7692
1742.0000 12.8889

ALL NCNIPLA70 CLASSES -

*SUM SUM.1,*2

94.0000.
39.0000
125.0000
66.0000.

145.0600
31.0000

ALL CLASSES

SUM

30 209.0000
-,-160.0000

38 419.0000

N4. 38 240.0000
38 503.0000
11 147.0000

.

J

t.

952.6000
201.0000
1561.0000
48CCO
2015.0000
425.0000

VARCNY

.:15.9875
sf'9..9475

:20.1361
5.8284

25.7160,
2744321

MEAN VAR(N) .

9.4003 6.84'..:0 ;

3.9000 4.8900
10.067 21.5764
5.5000 10.4167
12.0833 21.9047
15.5600 2.2500 '

1

SL' * *2 'C' MEAN

3 65.0000 10.3000
32.0000 - - 5.6000
409.0000 '' 11.0263
1804.0000 6.3158,.
7613.0000 13.2368 .
2227.0000 13.5636

:

VAR(N)

12.74331
9.7067

i0.7625!
a.5845'
25.1281
23.8678'

1

SINN) S (W.1)

3.8843 3.9852
2.1540 3.2359
4.4873 .4.5762
2.4142 2.4620
5.0711 5:17/5
5.2376 5.5553

S0(N)

2.6153
2.2113
4.6450
3.2275
4.6806
1.5000

MN)
3.5698
3.1156
4.5566
2.7540
5.0128
4.8855

SO(N.q)
-o

2:7568
2.3310
4.8516
3.3710
4.8889
2.1213

Q

kew

'3.0000
1.0009
5.0000-
3.0000
3.uCCO-
5.0000

'HIGH

16.0000'
.13.0000
22.0000
14.0000
-23.0c00:,
m000p

LOW HIGH

5.0000 14.0000
1.0000 ." '9.0000
3.0000 ;8.0000
1.0000- . 11.0000
5.0000 20.0000
14.0000 17.08.0.

1

SO(N -1) LOW HIGH 'T

i 5

.6308 3.0000 . 18.0000
3A688 . 1.op0

22.000o.
14.0000
23,oe00
20.0000

_4.6177 3.0000
2.7910". 1.0000
5.0801 .odoe
5.1239' Sk.GC00

at;

-
t15 ,$)

N



ENGLISH PkErEST (531)
ENGLIsh POSTTEST (5919 ENGLISH 100 CLASSES

ALL
.
PLATO CLASSES

4

PAE ONLY
OfiE

P05 uPkc.
PiS 0

N

37
37
37

3

SUM!
4

606.u000
651.0000
689.0000
50:0000

,SOM**2

11870.0080
13233.00 u
1419.0000
874.0000

N

h.

ALL NON PLATO CLASSES.

SUM SUMi*2

_PkE ONLY.. 43 653.0000 12701..0000,i
P6E uRuS . 29 425.0000 7721.0000
PUS uPkt 29 460.0000 8174.0000
PUS ONLY 18 /63.00.4) 435.0d00

6

ALL CLASSES

SUM SUM**2

Table 5.Z.li

English

Spring 1976

Pollege.1

-MEAN Vila:(N)

16.3784 52.5595
17..5946 46.078r.
18.0216 45.6406,
16.0667 1'3.55 5u

SIAN) S01%-11 aLOw HIGH

7.1498 7.3490 2.0000i '30.0000
6.9139 7.00:95 3.0000 30.0J00
6./55J* 1 6.8490 33.0000
3.6818 4.5092 12.0000 11.0000

I '

-1

MEAN4

15.1860
14.7931
15.8621
14.6111

VAR(N)

64.7561
47.4055
30.2568
30.6E121

SU(N)

8.04/1
6.6652
5.5006
5:5391

SO(N-1)

d.141,
7.007v
5.598v
5.6997 ,

LOW

2.0000
1.0000
4.0000
5.0000

4

HIGH

37.0000
27.0000
.:5.0000
24.0090

1-1

1

MEAN ...VAR(N) 50(N) ,SO(N-1) LOW HIGH'
FIKE ONLY
?mE LPUS
00S.t.Plic
4,0S uNLY

80
00
1)0
21

1259.0000
1060.0000
1149.0000
313.0000

24571.0000 ,
20954%0000
22693.0000
5269.0000

15.7375
16.3636.
17.4091

-14.9048

59.46du
49./163

284528

7.7'116
7.0510
6.3841
5.362.2

.7.7t102

7.1050
6.4.330
5.4946

2.0000
1.6000,
4.0000
5.0000

37.0000
J0.0000
33.0000
14.6000

e

-

4

370



Table 54,11. (cant.)

ENGLISH PRETEST (531) 0

ENGLASes POSTTEST (591), ENGLISH 100 CLASSES College III

4

.

i.

N

ALL PLATO CLASSES

° SUM - SUM**2 MEAN VAR(N) Su(N) SU(N -1) LOw HIGH

'PRE owLY 9' 213.0600 5751.0000 23.8687 78.8869 8.8819 9.420/ 11.000Q 38.0000
PRE 0,0S. 15 3.1)901) 7954.0000 22.0000 46.2607 6.8020 7.0407 B.0000 35.0300

PUS LYRE 15 353.0000 b961.000U 23.5333 43.5d/22 6.0017 8.834 7.0000 33.0000

ea uNLY 1 23.0000 529.0000 23.0000 0.0 0.0 0.0 23.0000 23.0000

N

ALL NON PLATO CLASSES

SUM SUM**2 MEAN VAR(N)* SOW SU(N-1) LUR HIGH
f-g

0O
PRE uNLY 9' 179.0000 4033.0000 19.8884 52.5432 7.2437 7.0884 3.0000 26.0000 ,

PRE APuS 10 211.0000 4797.0000 21.1000 3404900 5.8728 6.'1905 11.0000 33.0000

PCS 4ext 10 218.0000 4898:0000 21.8000 14..5800 ,./895 3.9944 10.0000 31.u000

POS UNLY 1- 17.0000 289.0000 17.0000 0.0 0.0 0.) 17.0000 17.3000

ALL CLASSES

. N
,

SUM SUM**2 MEAN VAkth; Su(N) 50th-1) LOA 111.8 1'

. .

Pht ,0NLY 18
c

392.0000 5784.0000 21.7778 0.2840 8.3237 8.5650 3.0000 38.0000

PKE uPoS 25 541.0080 12751.0000 21.6400 41.7504 6.4815 6.5947 8.0000 ..>5.0000

PUS 4Phc 25 571.0011 13657.0000 22.8400 32.0144 5.7109 5.8207 7.0000 33,0000

Pus uNLe 2 40.0000 818.0000 20.0000 9.000U .A.0000 4.C,t2u 17.0000 23.0000

3'



, Table 5.2.1 i Cccrint

ENGLISH PRETEST :VI.)
° ENGLISH PuSITEST (591). ENGLISH 101 CLASSES

ALL PLATO CLASSES

N SUM SUM**2, MEAN

College I

VAk(N1 S0(N) SO(N-1) LON HIGH

Pete UNLY 51 1027.0000 2.2919.0000 -'20.1373 43.4831 4.6244 o.4904 4.0000 .33.0060
PAE 4e4S - 72 1490.0000 34578.0.004 2U.o944 51.9900 1.2144 7.2410 6.0000 36.0000
45 40Kr. 72 1750.0000 46504.0000 24.3056-- 55.1289 7.4249 7.4770 -8.0000 1740000
PUS unLy -o 162.0000 4774.0040 27.0000 64.6647 8.16t0 d.9443 13.0000 38.0000

N

ALL Nth PLAT( CLASSES

SUM SUM**2 MEAN

a

VAR(N) SU(N1 SU(N-1) L04 HIGH
9
1-10

PKE ONLY 542.0000 13274.0000 21.4800 40.)374 7.4043' 7.9472 8.0000 37.0000
"IKE LPuS, 40 804.0000 19342.0000 40.1000. 79.5404 0.9145 9.0321 4.0000 . 37.0000
PUS 4PKL .40 582.0000 26058.0000 24.5500 48.7475 6.9419 7.0709 1!..0000 35.0000

LILY 5 ' 111.0000 2499.0000 22.2000 6.9600 2.6382 2.9496 18.0000- 25.0000

ALL CLASSES

N SUM" SUM**2 MEAN VAR(N) SO(N) SU(N-l LIN HIuH

Pki UNLY 7o 1569.0000 36193.0000 20.6447 50.0185 7.4114 7.1194 4.0000 37.0000
A*" urUS 112 2294;0000 53920.0000 20.4621 61.9104 7.8663 7.9037 -.4.0000 37.0000
f4.6 c.Pmc 112 27.32.0000 74562.0000 24.5.929 52.8635 7..2107: 7.3034 8.0000 37.0000
eLiS LNLY 11 273.0000 7273.0000 24.4182 45.2391 6.7440 7.054s 13.0000 38.0000

a

3'%3



0

Table (cont.-)

thutISH PKETES7 0313
.ENtalSn'PuSTTEST (591), ENGLISH 101 CLASSES .

ALL PLATO CLASSES

- College II

N SUM .4.H**2, MEAN VAR(N) SuCN) . SEAN -1) LOW. HIGH

PkE ONLY 23 352.0000 1,74.0000 15.3043 73.3422 6.6640 8.7565 2.0003 '33.0006
PKC LPus <. 20 . 2111.0000 44659-0000 14.0500 45.5475 6.74139 6.9242 2.0u00 28.0000_
Pa 60nE 20 315.0000 5'743.0000 15.7500 -39:W375 6:2520 6.4144 3.6000 26.1000,
POS uNLY', 6 125.0000 3537.0000 20.6333 155.4722 12.4'89 13.6589 8.000o 40.0000

ALL NON PLATO CLASSES

N SUM SUM**2 MEAN VAR(N) SU(N/

PKE uNLY 28 424.0000, ' 7422.0000 15;1429 05.7653 ').96C4
Pnk OUS 45 473.0000 11223.0000 18.9200 90.9536 ' 9.5370
PuS 4PRk 25 666.0000 15436.0060 .26.6400 67.8304 8.2359
P0.5 W 3 65.0000 1731.0000 214667, 107.5556 10.3709

ALL CLASSES

S9IN-1) LUn

..t

I

HIGH I-1

P-1

O.

6.002
9.7336
8.4658
12.roli\

4.0000
3.0000
13.0000
7.0000

26.0000

40.0000
29.0000

N ''. SUM i .-

SI.M.4,*2
.,

MEAN VsikIN/ SU(N) ' SO(N-1) LOW HUH

PkE 6.......V 51
, 776.0000 14456.0000 15.2157 52.7182 7.160/ 7.3330 2.0000 -33.0000

Pnc 6PUS 45 754.0000 16082.0000 16.7556 76.6191 b:453a 0..5527 4.0000 '36.0000
PGA coke 45

. 25181.0000 21.8000 d4.3378 9.14,6 9.4A873 3.00'00 \4840000
ruS uNLY 9

..901.0000
19C.000U 5268.0000 21.1111 ;135.053 11.0175 12.5344 7:0000 4ty.uUti0

.37J

"'7.
t.: ALI



5.2.1gOnt0-

thGLISH PRETEST-(531)
ENC.LISK PUSTTPST (591), ENGLISH. 101-CLASSES

ALL PLATO CLASSES

College tip

a

PkE ONLY
PKt uPuS
PUS t.Pkc
KiSUNLY

N

10
a
8 \
()

SUM

3C140000
248.00110.
248.0000

C.J.

'SVM**2

S'.. -;)000°

7t, . 3000
781 0000

4.,.0

MEAN

30.1000
31.0000
31.0000

VAR(N)

24.6900
17.2500
16.2500

SD(N)

4.9689
4.1533
4.0311

SD(N-1)

5.2377
4.4401
4.3095

LOH

- .

22.000Q
24.0000
2ft.0000

HIGH

35.0000
38.0000
37.0000

ALL NON PLATO CLASSES

N SUM AM**2
t

MEAN
0

VAR(N)

7

SD(g) . 6SD(N-1)
r

LOW HIGH I-,

I-,

-,PRE ONLY 5 149.0000 4479.0000 29.8000 7.7600 2.7857 3.1145 Z6.0000 ' 33.0000
ONE uPuS 14 351.0000 9235.0000 25.0714 31.0663 5.5737 5.7841 13.0000 34.0000
PUS UPAt 14' 356.0000 9800.0000 25.5714 46.1020 6.7898 7.0462 13.0000 37.0000
PUS ONLY .4 114.0000- 32844000. 28.5000 8.7500 . 2.9580 = 3.4157 24.0000- 32.0000

-ALL CLASSES
f

i 4

4
SUM SUM*+2 MEAN VAR(N) 'SO(N) SD(N-1) LOW HIGH

Pe.E uNLY ' 15 45C.0000 13786.0000 30.0000 19.0667 4.3665 4.5198 22.0000 35.0000
."RE .Nub 22 , .599.0000 17061.0000 27.2273 34.1756 5.8460 5.9d36 .13.0000 _38.0000
Ow t.Ph.: 22 606.0000 17616.0000 27.54 42.0641 6.4858 6.6385 13.00 0:A 3760000
4,0S LoLv 4 --- 114.0000 3284.0000 28.5000 8.1500 2.9580 3.4157 .24.0000 32.0000

37'
t.

376
O
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MATHEMATICS PRETFST (431
,.. MATHEMATICS /11 TEST --.4(91)

gr

ALL PLATO CLASSES '

Table 5,2.1j

.'Mathematics

Spring 1976

=

College 1

N. SUM -.. SUM**2
4.

MEAN
A '

VAR(N3
0,

SCLN)

'PRE ONLY,' 16 40o.0000 9698.0000 . 22.5556 41.1398 6.4127
-PRE &Ns ',27 719.0000 21973.0000 26.6296 104;6716 10.2312
POS- &PRE 27 432.9000 7715.0000 ... 16.0370 . . 28.5542 5.3436
PCS ONLY 5 77.0000 12s5.0000 15.4000 9.8400 .3.1369

ALL NON PLATO CLASSES

N SUM, _SuM**2 MEAN V ARCM

_PRE ONLY 26 690.0000, 19400.0000 24.6429 85.5867
PRE CVOS .. 26 761.0000 ,23643:0-60-6 29.5000 47.5577
POS CPRE 26 489.0000,; 9967.0000 18.8077 29.o 169
PCS ONLY- .

o 110.00UU 2160.0000
.... .

18.3333 43.,ed-89

ALL CLASSES
.

N SUM SUM**2 MEAN VAR(N)

PRE ONLY 46- -L096.0000 29298.0000 23.8261 69.2306
PRE EPOS 53 1486.0000 '45836.0000 26.0377 78.7156
PCS CPRE 53 922.0000 17082.0000 17.3962 30.9939
PCS ONLY 11 167.0001) :1515.9000 11.0000 30.5455

SetN)

J*15
6. 962

-5.4421
6.6249

MN)

SO(N-W 'Um 4 HIGH '

.

6.5997 11.0000 32.0000
10:4to1 11.0000 . 60.0009
.5.4454 6.0000 - 32.0000
3.5011 ) 11.0000 20.0000

So

Ov'

SUM-1) LOW HIGH N

9.4211 10.0000 -48.0000
7.0.12d 12.0000 46.0000
5.5499 8.0000 29.0000
7.2 11 11.0000 '/8.0000

s a.. 4

SO(N-13 LOW HIGH

8.3205 8.41.2.; 10601300 48.0000..
8.8722 8.9211 11.0000 60.0000
5.5672 5.0t05_ 6.0000 32.0000,
5.5268. 50/960 1.0000 28.0000

;4§1.
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rb ,Tab3e 2.3a 3 ' s
13 '

''''...- -ttP'?..1:=.2.,z," ..--- 4 - . st....JJENT SURVEY FALL 1975 (COMMON I TEMS / . i
',...:SP...13ES GROUPED, BY COLLEGEt-AW TREATMENT ',

. 31;10- r
OP : -PL I -N Pl. II -PL ..),1-N .PL III -PI III 41-,PC't.t.,

-- - a. ek-
,.

....

.. IV--'PL j IV-N Pt. ''''' s.TOTAL 085. .352' . 274
...

172 250 . .. I 3 ' - 'N.,
,.:

105 ',i 86
N Z ti -15 N IN 136- Z;-' ' N 'Y N' .1 .X N .1 . '.,-- ' s

- \
. --; . ) -. -, .*-.r t . .

2; - - .- , /
,7. I FELT CHALL EN,;ED TO DO ,MY BEST WORK . t .

-* , .A..*$, a: 312. 91,23 c4.2 u9.59 15.3f 91.62, 11:9-- 38.81 /96 75s35 155' -. 84.07 t....,83 79.81 ...4.i.L.4.18.e.,,3 I SuCrtEE 3q 8.77 18 10.41 14 8.38 15 11.19 '51 20.65 .. 29 15..93 '21 20:19 16 18:Itz--:---.....,',..I:1T H .:R - -10. 5 5 - 2 - '7,,, 3 . \ _ 1 ".;..- 1-,t , 1- - : $: -.. \ -, .2 THERE WAS 'REAL CONCERN FOR MY PR-OGRESS IN COURSE r- , , ,=h .At$REE
'.--

.p 312' 90.17 241 89.93 152 90.48 124 91.14 110 76.52 1-53- 83.61- 82 78.85 72 85:71,DI SAGFZEE '34 9.83 27 10.67 16 . 9 / 12 8,82 58 23.48 '", 3(3 16.39 22 '21.15 12-- 14.29 -
,.

CT HE R 6 6 4 ..,. 0 3 -'- . ) - 1- '...- :.'.e -

3-) I TRIED TO JUST F 'NJ St4 kiSIGNMEN1 S RATHER oTHA N LEARN ='i, .
-11

, *AGREE 35 10.14 2 10.37 .18 10.53: -13- 9.70- 46 38.47 /23 -12.64 15 -14.29 15 17.4,6C IS AGt,E,E- . 310 . 89.86 244 89.63 153 89.47 _121 90.30 203 81.53 159 87.36' 53 83.71 69 82.14/OTHER . 2. 7 -
. I ,-- 2 . 1 ', 1 0 2 7

I
. .' I -01 0. NOT RErEIVE ANY 1 INIAIVIDUAL- ATTENTION.

. -',- -
. .AGREE ", 80 23.o7 7.7 28.21' 38 23.17- '30 22..73 73 29.55-- Jo-. 26.52- ---14;---1-3-:33 I3 15.48DISAG:tEE 258 76.33 156 71.79 126 10641-83 102 77.27 174 70.45 233 73.48 9.1 86.67 71 84.52OT HER 14 .4. ,

t. '?e'il 4 : e 3 :Zs 7, 0 ,- 2i ..
i5 rbFT EN MET WITH INSTRUCTOR OUTSIDE CLASS TIME

ASKat 102 29.74 31 3u.34 57. '34.13 47 35.34 58 23.48 40 Z2.10 3d 36.54 31 36.10DI S .GREE 241 73:26 1tio o5.66 110 65.87 86 64.6 189 76.52 141 77.90 6.1 63.46- - _53 ; 63.10CT HER 9 -i7 A *5, ''3 3 '' 1 [i`
6 I FELT FREE TO ASK QUESTIONS OR' EXPRESS UP I NI GN 1

1

1

AGREE .. 318 92.71 2,6 94.11 148 89.70 127 93.38 223 89.56 159 87.8'

,,

5 88 83.81 72 84..71OISLG2 EE 25 7.29 11,6 5.83 '17 _ 10.30 . 9 6.62 26 10.44 24 12.15 17 16:19 ,I3 15.29O ... ; - 2.T FIER__ . 9 7 ,- 0 1 1 3 0 i' 1C1

. 7 I WOULD NOT R EC3144END! THIS COURSE TO MY FRIENDS ; ,
,AGREE 34 9.83 _.3; 11.4* 22 12.94 17 12.59 37 14.92 36 19..78 , 23 21.90 20 24.10OISA4RE 312 90.17 23 88.52 148 87.06 118 87.41.. 211 85.08 14o, 80.22 -- 82 78.10, 63 75.90,

-2

1.:03NT-I-F. -r----

or Hut ..--7 6 2 1 1 0
--... 1 ,

---'-
1`

\ .

I'
)

0 . 38

71:

.%

.



Z... --
Table 6.2.3a (can't)

STUDENT SURVEY FALL 1975 (CUMMON ITEMS)
RESPZNSF.S GROUPEC dY COLLEGE AN, TREATMENT

,N.

I -PL I-N PL II -PL I I -N PL III-PL II I -N PL IV-PL IV -\l PL
TOT AL CBS . 352 274 172 136 250 183 105 85

N X N % N Z N X N X

a MOST OF WORK IN THIS COURSE WAS TOO HARD

N- X N X N X

A..;REE 61 18.10 43 16. 10 43 25.75 16 11.85 29 + 11.74 17 9.39 20 19.23 14 16.67
31 S AGREE 276 81.90 224 83.90 124 74.25 119 88.15 218 88.26 164 90.61 84 80.77 70 83.33
OT HER 15 7 5 1 3 2 1 :, 2

\9 I OFTEN DISCUSSED COURSE MATERIAL WITH OTHER STUDENTS
AGREE 289 83.53 227 83.15 133 78.24 108 80.00 178 71.49 131 71.98 73 70.19 62 72.94
DISAGREE 57 16.47 46 lo. 85 37 21.76 27 20.09 71. 28.51 51 28.02 31 29.81 23 27.06
OTHER 6 1 2 1 1 1 1 1

1) DIFFICULT TO GET HELP WHEN I DIDN'T UNDERSTAND MATERIAL
A GrtEE 43 12.46 26 9.59 25 14.71 10 7.41 32 12.85 2) . 11.05 13 9.52 9 10.71
DISAGREE 30 2 87.54 245 90.41 145 85.29 125 92.59 217 87.15 161 88.95 95 90.48 75 89.29
OTHER 7 3 2 1 1 2 cs 2

11 COMPUTERS WOULD HELP FIT INSTRUCTION TO MY NEEDS
AGREE 256 74.64 103 40.71 113 67.66 56 44.09 180. 73.17 76 43.43 67 64.42 37 48.05
OIAGREE 87 25.36 150 59.29 54 32.34 71 55.91 66 26.83 99 56.57 37 35.58 40 51.95
OTHER 9 21 5 9 4 a 1 9

12 COMPUTERS WCULD MAKE ME ACT I.VELY INVOLVED IN OWN LEARNING
AGREE 269 79.59 107 42.29 127 74.71 61 48.41 193 78.14 84 ,46.93 69 65.71. 47 63.26
DI SAGREE 69 20.41 146 57. 71 43 25.29 65 51.59 54 21.86 95 53.07 36 34.29 31 39.74
OTHER 14 21 2 10 3 4 0 8

13 COMPUTERS NG7 GOOD FOR INSTRuCT IGN BECAUSE BREAK DOWN
AGREE 69 20.06 99 39.13 38 23.17 37 29.13 47 18.95 4s 25.99 9 8.57 11 14.4 7
DISAGREE 275 79.94 154 60.87 3,26 76.83 90 70.87 201 81.05 131 74.01 90 91.43 65 85.53
OT HER 8 21 8 9 2 6 0 10.

14 COMPUTERS T(.0 IMP ERSU:vAL FOR STUDENT INSTRUCTION
45 REE 82 23.91 141 54.44 57 34.55 64 49.61 63 25.61 97 55.11 32 30.77 33 41.73
DISA3REE 261 76.39 in 45.56 108 65.45 65 50.39 183 74.39 79 44.89 72 69.23 46 58.23
OT HER 9 15 7 7 4 7 1 7

15 COMPUTERS ALL Cw ME TO SET PACE RIGHT. FOR MY ABILITY
AGREE 279 81.58 145 57.09 128 76.19 87 67.97 213 85.89 122 70.93 87 83.65 60 63.00
DI SAGREE 63 18.42 109 42. 31 40 23.81 41 32.03 35 14.11 53 29._07 17 16.35 15 20.00

.;OTHER 10 20 4 8 2 11 1 11

16 COMPUTERS NOTHING BUT 8AdYS :TIERS FOR THE TEACHER.,
AGREE 39 11.34 75 29.7o 23 14.02 37 28.91 24 9.72 51 28.98 12 11.43 16 20.25
DISAGREE 305 88.66 177 70.24 141 85.98 91 71.09 223 9D.28 125 71.02 93 88.57 63 79.75
OT HER . 8 22 8 8 3 7 0 7

t CON TINDEC3

0



Table (mt) . - A

S?UDENT SURVEY FALL 1975 (COMMON ITEMS)
RESPONSES GROWSD BY CCLO-.GE aN0 TREATMENT

I-PL PL II -PL I I-W PL III-PL III-N PL IV-FL I V-N PLTOTAL%08S.' 352 274 172 136 . 250 183 135 66

19 WCULD FEEL COMFORTABLE WORKING WITH COMPUTERSAGREE 279 82.30 142 55.04 114 69.51 73 5.7.48 203, 82.86 101 56.74 79 75.24 51 65.38DISAGREE .60 17.70 116 44.90 50. 30.49 54 42.52 42 ,17.14 77 43.26 .26 24.76 27 34.62OTHER 13 16 8 9 5 i 0 8

I WOULD NEVER CHCCSE COURSE .TAUGHT USING A COMPUTER
AGREE 72 21.18 84 32.18 58 35.37 i 48 38.71 34 13.83 51 28.t.5 14 13.33 17 20.48DISAGREE 268 78.82 177 67.82 106 64.63 76 61.29 211 86.12 127 71.35 91 86.67 66 79.52OTHER 12 13 8 12 5 5 0 3

21 COMPUTERS SHCULD 8E MORE IMPORTANT IN EVERYDAY LIFEAGREE 179 52.96 10O 38.91 o5 40.37 49 38.58 124 50.82 83 46.89 4.5 43.69 34 43.59DISAGREE -159. 47.04 157 61.09 96 59.63 78 61.42 120 49.18 94 53.11 58 56.31 44 56.4107dER 14 17 11 .. 9 6 6 2' 8

22 I LOOKED FORWARD TO ATTEND THIS COURSE MORE THAN OTHERS
AGREE 173 5C.88 108 62.22 ' 83 50.61 80 61:07 127 52.35 83 46.11 37 35.24 30 36.14DISAGREE 167 45.12 102 37.78 81 49.39 51 38.93 117 47.95 97 53.89 68 64.76 53 63.86OTHER 12 4 8 . 5 6 3 0 3

23' THIS COURSE WAS MORE CHALLENGING COMPARED TO OTHERS
AGREE 242 70.76 192 71.3d 123 74.10 96 73.85 145 59.18 101 55.80 62 59.62 49 59.04OISAGI,EE 100 29.24 77 28.62 43 25.90 34 26.15 100 40.J2 80 44.20 42 40.38 34 40.96OTHER 1J 5 6 6 5 2 ' 1 3

24 THIS COURSE REQUIRED MORE WORK THAN OTHERS
AG2EE 194 51.74 160 61.3u 94 56.29 74 55.64 131 52.82 03 51.67 63 60.58 46 55.10DISAGREE 142 42.26 1J1 8.70 73 43.71 59 44.36 117 87 48.33 41 39.42 36 43.90OTdER 16 13 5 3 2 3 1 4

25 HOURS/WEEK ON COURSE HOMEWORK OUTSIDE °REGULAR CLASS TIMEONE 20 5.93
TWO 32 5.50
TWEE 43 12.76
FOUR 62 18.40
FIVE 61 18.10
>5 119 35.31
OTHER 15

88

9 3.36 14 8.59
20 7.52 19 11.66
49 18.42 20 15.95
58 21.43O 19 11.66
47 17.67 2 9 17.79
83 31.20 56 34.36
8 9

'6 4.58 27 10.84 20 11.11 5 4.76 6 7..s1
5 3.82 45 18.07 30 16.67 16 15.24 11 13.58

28 21.37 37 14.86 34 18.89 10 9.52 13 16.05
29 22.14 49 19.58 42 23.33 35 33.33 11 13.58
14 10.69 50 20.08 24 13.33 14 13.33 17 20.99
49 37.4 0 . 41 16.47 30 16.67 25 23.81 23 28.40
5 1 3 0 5

5 3 2 3 1 4

25 HOURS/WEEK ON COURSE HOMEWORK OUTSIDE °REGULAR CLASS TIMEONE 20 5.93 9 3.36 14 8.59 '6 4.58 27 10.84 20 11.11 5 4.76 6 7..s1TWO 32 5.50 20 7.52 19 11.66 5 3.82 45 18.07 30 16.67 16 15.24 11 13.58TWEE 43 12.76 49 18.42 20 15.95 28 21.37 37 14.86 34 18.89 10 9.52 13 16.05FOUR 62 18.40 58 21.43O 19 11.66 29 22.14 49 19.58 42 23.33 35 33.33 11 13.58FIVE 61 18.10 47 17.67 2 9 17.79 14 10.69 50 20.08 24 13.33 14 13.33 17 20.99>5 119 35.31 83 31.20 56 34.36 49 37.4 0 . 41 16.47 30 16.67 25 23.81 23 28.40OTHER 15 8 9 5 1 3 0 5

ss

11
Ln
11
Ln

386

11
Ln

386



Table 6.2.3b

STUDE:47 SURVEY FALL 1975 (COMMON ITEMS).
RESPONSES GROUPED BY SUBJELT AREA AND TREATMENT

g,kCT-PL ACT-V PL 8 IO-P L BI 0-N PL CHM-P L (HM-H PL. MTH-'PL MTH-N PL. ENG-PL - E NG-N PLTOTAL 03S: 86 . . 66 294 144 213 '145 . 22 ,11 264 ' 3.1.3

N Z N % N Z N N % N Z N Z' N Z 441 Z N 4

I I FELT CHALLENGED TO BO MY BEST WORK
AG f.EE 73 64.88 60 90.91 251 88.07 126 89.36 177 85.51 126 '88.11 19 86.36 8 72.73 224 ,' 86.15' 262 84.79DISAGREE 13 15.12 6 9.09 34 11.9:3 15 10.64 30 14.49- 17 11.89 , 3 13.64 3 27.27, 36 13.85 47 15.21OT HER' 0 0 9 3 . 6 2 0 . 0 1- 4 4

2 THERE WAS REAL CCNCERN FUR MY PROGRESS IN COURSE
AGREE 67'-70.32 59 89.'39 251 66.85 129 91.49.2

'18
169 81.64 131 90.97 17 77.27 8 72.73 231 88.17 263 85(.11DISAGREE 21.18 7 10.61 38 13.15 12 8.51 38 18.36 13 9.0,3 5 22.73 3 27.27 31 11.83 46 lf:.439OTHER 1 0 5 3 6 1 , 0 3 2 \ 4

3 I TRIED TO JUST FINISH ASSIGNMENTS RATHER THAN LEARN
AGREE .13 15.12 2 3.03 . 39 13.54 11 7.69. .,.,,25 11.85 18 12.68 1 4.55 2 18.18 36 13.69 4:5 14.94DISAGREE 7,3 84.88 64 9o.97 249 86.46 132 92.31 1'86 88.15 124 87.32 21 95.45 9 81.82 227 36.31 262 85.0..UTHER 0 0 6 . 1 . 2 3 0 . 3 1 5 :.

4 I DID NOT RECEIVE ANY INDIVIDUAL ATTENTION
I

t-4WAGREE 32 38.1u 19 3046 55 19.23 36 25.00 40 19.61 27 19.01 8 38.10 3 27.27 70 27.03 83 26.77 OsDISAGREE 52 61.90 44 69.34 231 30.77 108 75.00 164 80.39 115 80.99 13 61.90 8 72.73 189 72.97 227 73.2301 HER 2 3 a- 0 9 3 1 3 5 3

.5 I 3FTE.N MLT WITH INSTRUCTOR OUTSIDE CLASS. T IME
AGREE 18 21.43 12 18.46 82 28.57 42 29.79 76 36.71 56 39.44 5 22.73 3 27.27 74 28.35 86 28.1%,DISAGREE 66 78.57 53 81.54 205 71.43 99 70.21 131 63.29 8o 60.56. 17 77.27 8 7273 187 71.65 22.3 71.'1c,OTHER 2 1 7 3 6

'

, 3 0 0 3 7

6 I FELT FREE TO ASK WUESTIONS OR EXPRESS OPINION
AGREE 81 95.29 63 96.92 268 93.71 140 97.90 173 83.57 124 85.52 19 86.36 10 .90.91 236 90.:.+3 277 29.35DI SAG; EE 4 4.71 2 3.08 18 6.29 3 2:10 ' 34 16.43 21 14.48 3 13.64 1 9.09 26 9..42 33 13.65OTHER. 1 1 8 1 6 0 0 0. 2 3

7- 1 AULD NOT RECOMMEND THIS COURSE TO MY FRIENDS . st -AGREE' 8 9.3t 4 6.8.6 32 11.11 15 10.42 44 21.05 33 20.98 3 13,U4 1 10.00 29 10.98 54 17.59DISAGREE 18 90.70 62 90.94 256 88.89 129 89.58 165 78.95. 113 79.02 19 86.36 9 90.00 235' 69.02 253 82.41OT HER 0. - 0 6. 0

d MOST OF WORK IN THIS COURSE WAS TOO HARD

4 2 0 _ 1 ) c

A3 KEE 7 - 8.33 9 13.30 62 21. 99 24 16.78 65 31.25 33 .23.40 1 4.55 3 27.27 18 6.95 21 6.8'tDISAGREE 77 91.67 56 8b.15 220 78.01 119 43.22 143 68.75 108 76.60 21 95.45 8 72.73 241 93.a5 28c 93.1.8"OTHER 2 1 12 1 5 4 0 5 6

9 I OFTEN 'DISCUSSEC COURSE MATERIAL WITH OTHER STUDENTS
AGREE 61 71.76 52 7d.79 246 84.83 117 81.26 1 77 84.69 123 85.42 16 72.73 9 81.82 173 65.78 227 73.23'DISAGREE 24 28.24 14 21.21 44 15.17 27 18.75 32 15.31 21 14.58 6 27.27 2 18.18 90 34.22 63 26.(7OTHER 1 0 4 0 4 1 .0 0 1 ti

38, (CONTINUED)



Table 6.2.311 (contid)'
4STISDENT SURVEY PALL 1,575 (CJMMON ITEMS)

RE SPO1SES GROUP ED BY SUBJEL.T Ake A AND TREATMENT
. - -

ACT-Pl. ACT-1 PL BIO-PC 910 -N PL CHM-P LTOTAL 03s. 86 66 . 294 144 2t3
N X N X N t.--, N X N X

10 DIFFICULT TO CET 'HELP WHEN I DIDN'T UNDERSTAND MATERIAL

CHM-N Pt.
145
. .

N` Z

miE-n
22

N X

4TH-N Pl.
11

N X

ENG-PL
2o4

4 X=
AGREE 13 1:.12 4 6.15 34 -11.85- 10 7.04 35 16.67 24 16.78 5 22.73 2 18.18 23 8.71DI SAG4EE 73 84.b8 of 93.8, 253 88.15 132 92.96 175 83.33 114 83.22 17 77.27 9 431.82 241 91.2913T HER. 0 1 7 4 3 2 0 0 0

011 COMPUTERS WOUll HE LP FIT I NSTMJC TI ON TO MY NEEDSA G A EE 71. -84.52 29 40.77 196 68.77 51 3b.96 142 68.27 67 50.30 17 77.27 7 77.78- 190 72.80015 :GREE 13 15.48 33 53.23 89 31.23 87 ; 63.04 66 31.73 67 50.00 5 22.73 . 2 22.22 71 27.20OTHER 2 4 9 6 5 11 . 0 2; 3. -

r G12 COMPUTERS WCULO MAKE NE ACTIVELY IN-VOLVED IN OWN LL AR14ING -*., AGREE-7- 70 81.4? 32* 50. OI.J 211 74.56 46 34.37 149 71.63 69 50.74 2J 90.91 3` 90.00 238 79.69
013 AGP.EE 16 18.60 32 .50.00 72 25.44 89 65.93 59 28.37 67 49.26 2 9.09 2 20.00 53 20.31OTHER o 2. 11 - 9 5 -9 p 1 313 COMPUTERS NOT GOOD FOR INSTRUCT ION BECAUSE BREAK DOWNAGA EE 17 15. 77 11 17.19 63 21.95 50 35.97 36 17.413 39 29.32- 3 13.64 4 40.00 44 16.9201 34C1 EE 69 +30.23 53 8 .. 81 224 743.05 89 64.03 170 82.52 94. 70.66 19 86.36 6 63.00 216 83.08OTHER . 2 7 5 7 12 0 1 4

--.......14 COMPUTERS TOO iM'-'ERSONAL -FOR STUDENT INSTRUCTIONAGREE 21 25.00 34 52.32 86 30.07 9 56.83 60. 29.13 16 47.41 4 27.21 7 ,63.64 61 23.46DI6AGREE' 63 15.30 31 47.o9 200 69.93 60 43.17 146 70.87 71 -52.59 16 72.73 4 36.36 199 76.54OTHER 2 1 8 5 7.
. 10 ' 0 0 4

15 COMPUTERS ALLGA ME TO SET PACE RIGHT FOR MY ABILITYA34 EE -72 84.71 43 09.35 228 79.44 74 54.01 157 76.21 91 68.94 19 86.36 9 81.32 231 88.1701 3.:GR EE 13 15.29 19 30.65 59 20.56 63 45.99 49 23.79 41 31.06 3 13.64 2 13.3.8 31 11.83OTHER 1 4 .7. 7 7 13 0 3 2:.

16 COMPUTERS NOTHING BUT 8A8YS LITERS FOR THE TEACHERAGREE 10 11.76 13 20.63 34 11.81 43 31.39 21 10.19 31 22.79 3 13.64 3 30.30 33 11.58DI 6::GR EE 75 88.24 50 79.37 254 88.19 94 68.131 135 39.81 105 77;21 19 66.36 7 70.0t., 229 88.42'OT HER . 1 3 6 7 7 9 0 1 5
17 COMPUTERS ALLOW STUDENTS GREAT ER RESPONSIBILITY OM LEARNING .
AGREE 80 93.32 52 81.25 241 83.39 95 68.84 166 79.4'5 .96 70.59 22 100.00 8 72.73 230 '88.12- DISAGREE. _,6 6.98 12 18.75 48 16.61__ 43 31.16 43OT HER ., 0 2 5 6 4

20.57
-

43
9

29.41 9
0

0.0 3 27.27
0

31
3

11.88
18 MECHANICS OF COMPUTER TERMINAL DISTRACT ME FROM LEARNINGAGREE 11 12.79 17 47.42 41 14.24 50 36.23 40 19.32 39 28.47 3 13.64 3 27.27 21 8.14101S:401%LE 75 87.2 1 45 72.58 247 85.76 83 63.77 167 80.68. 9d 71.53 19 86.36 8 72.73 237 91.86OT HER 0 4 6 6 6 8 0 6389

E IG--.:.. 14..

313

ti X

25 8.06
235 91.44

3

118 4L.83
171 59.17

24

..t.
9144 49.48

147 5).52
1-4

22 H
...1

89 E01.01
198 68.99

20

151 51.54
142 43.4o
2.)

197 b:.6,,
90 3130
26

89 30.c L
2Z v I 09.2;

24

223 76.37
69 23.03
21'

82. 27.80,
223 72.20
Id

(Ct.% TINWC4

Q

390



,Table 6.2.3b (cont'd) 0
.

213
CHM-N PL

145
MTH-PL

22

, . o

MTh -N PL
11

.e ENG-PL
264

,:I-U PL
313

.

STUDENT SURVEY FALL 1975 (COMMON ITEMS/
IMP3h5ES GROUPEO*BY SUBJECT AREA. AND TREATMENT-

,
.

. .

/ - ACT-PL ACT-N PL 8IO -PL BID-N PL CHM-PL
TOTAL 085.. 86 66 294 144

/ N 3 N Z 4 ; N t X N t 'N t N t N i N 4
19 AOULD.FEEL COMFORTABLE WORKING WITH CtMPUTERS

,'226
.

,AGiEE- 73 86.90 39 60.'94 79.02 71 50.71 147- 79 58.52 19 86.36 8 72.73 21) 81.08 170 58.42DISAGREE 11 13.13 25 39.06 , 450 /0498 69 49.29 55 27.23 56 41.48 3 13.64 3 27.27 49' 18.92 121 41.59"OTHER 2 2 a . 4 11 10 0 0 5 22
.

.

20 I WOULD NEVER CHOOSE COURSE TAUGHT USING A COMPUTER
-AGREE' ,.11 13.25 17 25.76 67 23.43 54 33.57 57 27.54 47 34.81 1 4.55 3 33.00. 42 16.41' 79 25.78DISAGREE 72 86.75 49 74.24 219 76.57 d6 61.43 150 72.46 88. 65.19 21 95.45 7 70.00 214 83.59 216 73.22OTHER 3 0 . 8 4 -- 6 10 0 1 8 18

. - .

.
21 COMPUTERS SHCULD BE MORE IMPORTANT IN EVERYDAYLIFE, .

.

AG: EE 47 55.29 35 53.85 143 50.53, 38 27.04 85. 42.0a 56 42.42 11 45.45 6 60.00 128 50.39 131 44.26
, DISAGREE 38' 44.71 3J 46.19 140 49.47 98 72.36 117 57.92 76 57.58 12 54.55 4 40.00 126" 49:51 1.55 55.74OTHER 1 1 11 a 1 13 0 1 10 17

22 i LUAU, FORWARD TO ATTEND THIS COURSE MORE THAN OTHERS
AGREE 48 5T.83 44 67.o9 148 51.75 101 73.63 101 49.27 73 50.3b 11 0.61 3 27.27 112 43.58 143 46.73

. OISAGAEE 35 42.17' 21 32.31 138 48.25 42 29.37 104 '50.73 69 49.64 11 50.00 8 72.73 145 56.42 103 53.27
OTHER 3 '' 1 8 1 8. 6 0 0 7 7

23 THIS COURSE WAS MORE CHALLENGING COMPARED TO OTHERS
AGREE 6& 60.00 52 '78.79 212 74.65 111 77.62 165 '80.10 118 84.89 6 27.27 3 27.27 121 46.54 154 50.66
DISAOREE 17 40.00 14. 2.1.21 72 25.35 32 22.38 41 19.90 21 15.11 16 72.73 8 7'2.73 139 53.46 150 49.3
OTH1R 1 0 13 1 7 , p 0 0 4 9

24 IHIS COURSE REQUIRED MORE W(jRK THAN OTHERS . -,

WEE 69 '81.18 49 74.24 166' 58.45 93 64.75 75.12 105 75.00 4 20.00 5 45.45 86 33.46 124 41.33.157
DISAGREE 16 18.82 17 25.76 118 41.55 49 35.25 52 24.88' 35 25.30 16 80.00 6 54.55 171 66.54 176 58.67
OTHER 1 1, 10 5 4 5 2' 0: 7 13

25 HU*URS/WEEK ON COURSE HOMEWORK OUTSIDE REGULAR CLASS TINE
(3%F.'- 3 3.53 3 4.62 15 5.21 8 5.67 13 6.28 3 2.17 1 4.76 0 0.0 34 13.44 24. 8.91
TWO B .41 4 6.15 40 13.89 14 9.93 18 8.70 b 4.35 3 14.29 2 13.18 43 17.00 41 13.20
THREE 10 11.76, 10 15.38 42 14.58 24 17.02 20 9.66 24 17.39 4 19.05 2 18.18 -40 15.61 64 21.12
F3JR 12 14.12' 11 16.02 46 15.97 23 14.18 39 18.84 27 19.57 6 28.57 3' 27.27 62 24.51 74 26.17
FIVE 15' 17.6e 13 20,00 63 21.88 27 15t.15 35 16.91' 23. 16.67 3 14.29 "3 27.27 38 15.02 36" 11.88
>5 37 43.53 24 36.92 82 28.47 48 34.34 B2 39.61 55 39.86 4 19.05 1 9.09 36 14.23 57 18.81
OTHER 1 1 6' 3 6 7 1 0 11 10

39i



STOuENT SuRVEY SPRIN6 19143 (COMMON ITEMS)
RESPoNSES GwOUPED BY TREATMENT-

Table .6.2.3c

...

COLLEGES II1 L'III ONLY

.,

NJMoEw uF OOSERVATIONS

ITEMS ..NU
4.4TtiihATIVES

1 Far LHALLENGED TO CO MY BEST WORK
fg.

1 AU.(EE
2 u1SCGEE

TLIAL
...

PLATO
477

FREQ PERCENT,

417
lv 54

471.

'"

88.54
11.46
98.74

NO PLATO
307

FREQ PERCENT

277 90.52
29 9.48

306 99.67.

CHISQ

0.7682

2 THEC.c wAs REAL CaNCERN FOR MY: PROGRESS IN COURSE 0.0210'1,' Aomcd . 425 90.41 277 91.124 uloAGREE
..;" 9.19 27 eAlsluTAL. ..40"

,-468 98.11 304 99.02
3 1 TAI c0 JO JUST FINISH ASSIGNMENTS RATHER THAN LEARN--------'

, 0.18791 ..6REE .
. .......-- ----- 49 10.45 35 11.442 u14GREE

420 89.35 271 84.56. TuTAL,
469 98.32 306 99.67

. .

1.01o_NOT*ECEIVE ANY INDIVIDUAL ATTENTION
1.::311 ' auwEE ' 94' 20.44 73 24.252 ul4AGkEE 375 79.96 228' 75.75TuTAL

469. 98.32 301 98.05
5 I OrTEN MET WITH INSTRUCTOR OUtSIDE CLASS TINE

3.91211 A6wEi
167 35.53 86 28.6'72 C1 AGREE
303 64.47 214 71.33TOTA L
470 98.53 300 97.72'

i

o I F.EL1 FREE TO ASK 00ESTIONS OR EXPRESS OPINION
I 0.6469I AunEE 432 91.53 284 93.112 ue4AGkEE 40 0.47 21 6.89luTAL,

472 98.95 305 99.35

7 1 woOLO NUT RECOMMEND THIS COURSE TO MY FRIENDS
1.57771 Atir,E,E

70 14.80 35 11.63,2 ulbAGAEE 403 85.20 266 88.37TuTAL
e

4'13 99.16 301 0.05
o Nu4T ur hvgk IN THIS COURSE ,SAS TOG HARD

3.3441I AumEE 7o 10.34' 35 11.59 CLas.GRCt
Joi 03.0u 2o7 88.41Tu rAL 40. 97.!tts 302 98.37

9 1 ut'TEN OISCUSSED'COURSE MATERIAL WITH OTHER STUDENTS

-76.72
1.06401 AGftrE

2 61AG&EE
376-
95

79.83
20.17

234
71 23.28TUT AL 471 98.74 i 305 99.35

(CONTINUED)
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Table 6.2.3c-(con't)
STUDET SURVEY SPKINv 19/o /COMMON !TEAS/
RESet...41.5 6KuueE6 uY TKcAlmtINT

NUNBEK uF u6sERVATIO4S

COLLEGES IsII C III ONLY

PLATO NU PLATO.
477 307

ITtNS ANU
'ALTEMATIVES

-10 8IFFIWLT TO tET HELP NHEN I OIuN'T UNDERSTAND MATERIAL
I 46RtE 66 13.89
2 LIs16kEE 409 86.11

Tulat. 475 99.58

1/ COMPUTiRS AGULD HELP FIT INSTRUCTION TO MY NEEDS
1 AGkEE
2 UtbAGREE

TOTAL

1Z CONNTEKS WOULD MAKE ME ACTIVELY INVOLVED IN OWN LEARNING
I

A`2.
E

4 OisAGKEE
1OIAL

13 CiANTERS NOT GOOD FOR 'INSTRUCTION BECAUSE BREAK DOWN
1 AGacE
2 61sAGREE.

TOTAL

14 CONPuTERS TUO IMPERSONAL FOR STUDENT INSTRUCTION
I /.6LE
2 8ISAGhEE

TuTAL.

1) .CUMPUTCMS ALLOW ME TO SET PACE RIGHT FOR MY ABILITY
1 N6KEE
2 ,CIS.GkEE

IUTAL

FRE4- PERCENT

323 69.16
144 30.84-
467 97.90

\
339 72.13

\ 131 27.87
\470 98.53

71 15.20
396 84.80
467 97.90

126 26.98
341 73.02
467 97.90

378 80.77
90 19.23

468 98.11

FREO' PERCENT

35 11.51
269, 88.49
304 99.02

131 46.92
155 53.08
292 95.11

151 51.71
141 48.29
292 95.11

121 40.47
178 59.53
299 97.39

187 63.18
109 36.82
296 96.42

. 16 L0mPt4cRS'NOTHIN6 BUT BAbYSITTERS FOR THE TEAW
1 ..GREE 78 16.85. 76 25.50,

pl.>AGREE 385 83.15 222 74.50
144L 463 97.06 298 97.07

COHPUELkS ALUM STUDENTS GREATER RESPONSIBILITY OWN LEARNING
1 A44tE 399 435.62 -215 73.88

DIsAGKEE 67 14.38 . 76 26.12
TOTAL 466 97.69 291 '94.79

90 30.51
205 69.49
295 96.09

13 McChANIC5 OF COMPJTER TERMINAL DISTRACT ME FROM LEARNINU 13.5487
1 AGKet 56 12.07 66 22.07
2 U14AGkEE 408 87.93 233 77.93

10IAL 464 97.27 299 97.39

39u

I

. CHISQ

37.2442

32.7027

2'5.4134 1

I

I-,

ts30
15.17t0

29.1365

8.4174

16.1118

5 (CONTINUED/

3,96



Table 6.2.3c (can't)
SfUOENT .SURVEY SPRIMu 1970 ICuMmON ITEMS)
kcSO4NSEo GROoPEO BY TREATMENT

NuMbERuF LJOSERVATIONS

COLLEGES 1.11 4III ONLY

PLATO
.477

NO PLATO ,

307

Po

IfER6 AND
ALltRNATIVES

woULu FELL CO.liOkTABLE WORKING WITH COMPUTERS

FRED PERCENT FREI) PERCENT CHiSti'

19.0172AuxtE
371 79.96 192 65.75- -014AGREE
93 20.04 100 34.25IOIAL
464 97.27 292 95.11

20 L W4.44.JNEVER CHOOSE COURSE TAUGHT USING A COMPUTER
2.99091 AGREE

98 20.94 '77 26.3701SAGREE
370 -79.06 215 7a.63-TufAL
468 98.11 292 95.11

.2L, CUmPuTERS SHOULD BE MORE IMPORTANT IN EVERYDAY LIFE
9.96181 AGREE

247 52.78 122 41.08,a1.1AGREE
221 47.22 175 58.92IUT4L
468 98.11 297 96.74

22 I LUuKEu FURwARD TO ATTEND THIS COURSE MORE THAN OTHERS
2.6853L AonEE

225 49.34 1o2 55.482 016AGREE
231 50.66 130 44.52TufAL
456 93.60 292 95.11

23, THIS CuURSt-WAS MORE CHALLENGING COMPARED TO OTHERS
0.49901 AGAtE

324 70.43 202 68.01ul.AGREE
136 29.57 95 31.99IetAL
460 96.44 297 90.74

24 TnI6 COuRSE REQUIRED MORE WORK THAN OTHERS
2.3311I .43REE

/- 265 57.73 152 52.05bl6AGREE
194 42.27 140 47.9510IAL
459 96.23 292 95.11

25 nuURS/wEK ON COURSE HOMEWORK OUTSIDE REGULAR CLASS TIME 11.0473L uiv
27 5.82 21 7.022 Tow
60 12.93 26- 8.70tHKEE
87 18.75 56 16.734 FuuR
89 19.18 81 27.093 FIVE
81 17.46 38 12.71o >5

120 23.86 ; 77 25.75TuIAL
464 97.27 299 97.39

398
391i



STUuE4T \)01(VLY SPRilvo 197o (LuMMu4s. litA4)
RLSPuaSt umuOta oli LuLLCUE Arta) Tmt^iMLes1

Table 6.2.3d

1-PL I-N PL 11-PL 11714 PL Iil-PL
TOTAL LoS. 452 1o0 107 , 07 ..... I !li .--

b.-A

li r. N 4 N 1 h It _. N I;

-1`

1 i 'FELT LoALLLNGtU Tu 0U MY 8EST hi.NK
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2 14.29 3 15.00 4 23.53 21 13.46 33 27.50
12 85.71 ' 17 85.00 13 76.47 135 66.54,_ 87 72.50

0 '4 4

17 CUMPuTcns ALLuv. STuuENTS GREATER RcSNASIoILITY DIN LLARN1h0
AuWEE ' 45 11.43 32 72.73 130 69.uo 80 60.61 94 83.96 8 o1.34 19- 90.48 12. 70.59 131 p5.62 83 70,34CISAGREE lu 20.57 12 17.47 15 10.44 19 A9.19 18 16.07 5 38:40 2 9.,..2 5 29.41 22 14.3o 35 29.66
OTHER ;1 o 1 2 2 - 2 0 ot 7 6 ..

-
18 MECHANICS CF CONPU(Ek TERMINAL U1STRACT ME FROM LEARNING
AUREE 1J 29.41 12 25.u0 17 1.1..u4 22 22.00 14 13.08 1 7.14 0 0.0 2 11.7o 15 9.55 29 24.17
DISAGREE 24 70.59 3c 75.00 129 80.io 78 78.00 91 88.94 13 92.86 2C 160.00 15 88.44 142 50.45 11 5.83
OTmER 2 t 0 1 7 1 1 0 3 4

ilii
Ft.trnNUL 0 .P

.1

2.



Table 6.2.3e (con't)
sru,,EAl .;u4vel. srecle.ti i,Iv ITL"t4 LULLEUE:, 101 4
Kc9PumbE3 G41uPEu bt 50u.lcuT #.4EA ,t,u 1KLA7ML:41

.LT -PL ACT-N PL 81L-PL. 51b-i' PL CHM-PL

III oALY

CHN-N PL MTH-PL ?L ENG-PL; ENG-N-PLTOT ALU0S. 5)0 50 101 114 15 21 17 160 124

4 '''41 Y A 4 Z N 4_19 -ALoLO FEEL ouMetiecTAoLc -608N!..6 ooMmuTEKS
AJNZE 47 /1.14 to -5S.57 Ilo .4.54 71 lc...o St 74.57 9 1.4.49 16 83.00 14 04.35 12o 63.ob 70 63..34CI..)«t.KEE o 42.ou 19 40.4. -tr. 11.4o 47 47.55

1 a . 3 ,

31
1

27.43 5

1

35.71 4

1

20.00 a
0

11.o5 .L)

7

16..4 46 '35.o6 ,

8
20 1 mLULO NUEK CHLU4E CUUKSE TAUvhT UaINU.A CCMPoTEK

At 4 45.11 12 -25.00 c7 1d.75 24- 28:48 31 27.43 3 21.43 2 10.53 4 45.3u 29 18.47 30 26.09-0IbAGREE 16 14..29 36 75.00 117 31.25 71 71.72 82 72.57 11 78.57 17 89.47 .12 75.00 126 81.53 85 73.91OTHER 1 2 2 1 1 / 2 . 1 90

41 CoOPUTEK5 bhuULU"dE MORE IMPORTANT IN.EVERYCAY LIrc
03KEE 19 54.44 19* 41.3J 7d 54.9S 41 41.41 ' 57 50.89 40.00 11 52.38 d 47.06 62 51.90 48 40.00 >OlaA6NEE 10 45.11 41 58.7u 44 45.u/ D8 58.:19 55 49.11 9 60.00 10 47.62 9 52.94. 76 48.10 72 u0.00.iOTHER 1 4 2

.
2 0 0 0 2 4

tv422 I LCOKEu_I-11mnAn0 TU AITEN0 THIS'Cbdh5E Mukc ThAN CTHERo
A5AEIL 11 4U 44.14 .c.1 44.37 u1.00 64 59.16 8 61.54 8 40.00 o 35.44 79 51.63 . 67 55.37

_61
61.5..Cieck 22 .11 51.'22 79 55.6.4 39 39:60 44 40.74 5 38.46 12 60.00 11 o4. 11 _74 46.r 54 44.63 -OTHER 4 1 ° .6 2 1 0 7 3

24 THIS CU0A5E AA8 Mkt LHAL4ENU1No U0APAKE0 Tu CIhE8S,
25 7:4.76 34 o0.ol -101 /1.13 72 72.00 92 83.64 14 100.00 15 75.00 9 5o:15. 91 513.71 68 55.74ulimutsiE d 44.24 o 1-.33 41 1E467 26 -26.00 Id 16.36 0 0.0 5 25.00 7 43.75 41.25 54-44.26- ----_64

5
0THck 4 0 4 1 1 .1 2

44 MIS CUu,:c mEoulKLO Mugu:. n. etil ihAN UlmtmS
' Au^tE 44 Ou.01 31 10.45 9a 52 54.17 91 o4.26 11 84.62 6 30.00 9 52.44 53 34.19 49 40.16ulalIG,KEE li 33.33 1.1 19.55 5C 34.47 44 45.83 17 15.74 2 15.38 14 70.00 8 47.00 102 05.01 73 39.84WHOA : a

, 1 0 5 2
25 nUbRoiAcCN u CuUKSE HUALAUgrc CulSICE KLUULAS CLASS TIME
ONE ,u u,.J 4 u.b0 9 o.[I. 6 6.UU' 4 3.67 0 0.J C 0.0 lo. 75 14 5.09 u 6.72TAU 3 u.5/. 5* 1C.00 17 11./4 9 5.40 12 11.01 0 0.0 14.29 3 /6,./5 25 16.23 ;. 9 7.56Trine& III. 31.43 o 1o.0u 44 16.5,5 15 49.0 17 15.60 .2 14.29 3 14.29 2, 14.5u 32 20.7o 25 21.01FOug . 7 -21J.uu 12 24.00 33 42.7o 2d 28.30 15 13.76 4' 28.57 5 23.81 4 25.0U 2S 18.c3: '33 27.73FIVE 4, 11.43 o 12.30 24 16.55_ 12 12.00 21 19.27 2 14.29 6 28.57 2 11.50 2c 10.613 - 16 13.45>5 /0 46.57 15 30.00 364 2.5.41 26 2o.03 4U 36.70 6 42.86 4 .15.05 2 12.)u 26 16.15 28 23.53OTHER 1 'o 1 1 5 1 1 6 5

,400
4.10



STUDENT SURVEY FALL 1975. (I TEMS UNIQUE iD PLAT91.

I - PL II - PL III - PL IV - PL
TOT AL WS. 352 172 250 105

X N X, N Z N %'

Table., 6. 3.la

`----...........,..,

. ACT - PL B1O =APL CHM
86 .,294 ------,

N

- PL
213

MTH

N

- PL
22

Y

ENG

N

- PL .
264

Z

TOT - PL
879

N

26 IN THIS COURSE. I USED PLATO FOR PART OF MY INSTRUCTION ,1

AG-7.2E 327 57.32 121 90.98 190 97.44 99 98.02 80 95:24 234 96.69 185 94.87 22 100.00 216--____97.30 737 96.34
0 ISAGKEE 9 2.68 12 9.02 5 2.56 2 1.98 4 4.76 8 3.31 10 5.13 0 0.0 6 2.70 28 3.66.

UT riER 16 39 55 4' 2 52 18 0 42
---

-----1-14 r..

27 PLATO COURSL, MATERIAL HELPED ME LEARN BETTER THAN LECTURE
---,........

-...._ ,
AG4EE 162 49.85 30 '37.88 95 49.22 59 60.20
CI 34GREE 163 50.15' 82 62.12 98 5G. 78 39 39.80

34
46

42.50
57.50

109
130.

45.61 7T
54.39 114

40.31
59.69

9

12

42.86
57.14

137
80

-63.13
36.87

366
382

148.93 -------<,

51.77
-

CT HER 2 7 4:: 57 7 6 55 22 , 1 47 131

23 : 0)OLO NOT WANT THE WHOLE COURSE TAUGHT ON PLATO
Au -EE 275 .82.58 110 82.71 15'8 81.44 85 85.86 69 84.15 20) 84.71 164 '84.54 18 81.82 172 78.54 628 82.74
CI 370A EE 58 17.42 23 17.29 36 18.56 14 14.14 13 15.85 37 15.29 30 150.46 4 18.18 47 21.46 131 17.26 .

OTHER 19 39 56 ." 6 4 52 19 0. 45 120

29 OFTEN CONT INUED I:GRKING ON PLATO AT END OF CLASS PER IOD
AGA2E- 25; 74.85 96 11.11 134 68.72 65 65.00 59 70.24 172 71.07 147 75.00 18 81.8'2 149 67.73 545 71.34
0 ISA.;REE 84 25.15 39 28.0 61 31.28 35 35.00

18 37 5

25
2

29.76 70
52

28.93 49
17

25.00 4

0

18.1.$ 71
44

32.27 219
115

28.66
4%.

PLATO IS DEHUMANIZING N
29 8.84 2o 19.26 26 13.54 9 9.18 9 11.11 28 11.62 20 13.47 2 9.39 25 11.57 90 11.95 co

EE 299 91.16 109 80.74 166 86.46 89 90.82 72 88.89 213 88.38 86.53 23 93.91 191 88.43 663
Cr 1" 24 '37 58 1 5 53

.167
20 0 48 126

31 1 a ;JULO USE PLATO IACRE IF TERMINALS NOT BEI NG USED SO MUCH
A.., I Er. 221 67.17 63 48.46 135 69.59 35 34.65 54 65.06 158 66.39 107 56.02 15 68.18 12) 54.55 454 6;.21
Di SA:A:7E 138 32.83 67 51.54 59 30.41 66 65.35 29 34.9v 8) 33.61 84 43.98 7 31.82 103 45.45 300 39.79
OTHER 23 42 56 4 3 56' 22 a 44 125

32 I PAEFER TO SI-ARE PLATO TERMINAL WITH ANOTHER STUDENT
96 29. 7 41 3..d3 53 27.32 14 14.14 2J 24.10 84 34.85 ,,.55 28.35 5 23.81 42 19.35 2)6 27.25

:3-7-tEr 232 7).3C 42 69.17 141 72.68 85 85.86 63 75.90 157 65.15 139 71.65 16 76.19 175 80.65 550 72.75
22 39 56 . 6 3 53 19 1 47 123

33 JSING PLATO Thi(ES VALUABLE TIME AWAY FRCM REGULAR CLASS
A:.;=.F.E 48 14.37 35 26.32 41 21.03 9 9.00 20 23.81 47 19.34 41 21.35 2 9.09 23 10.41 133 17.45
Di 3AGREE 286 85.63 98 73.6d 154 78.97 91 91.00 64 76.19 196 80.66 151 73.65 20 90.91 198 89.59 629 132.55
MILK 18 39 55 5 2 51 21 0 43 11T

34 JSI NG PLATO W4S OF NO HELP TO ME IN THIS COURSE
A3-(ca 32 9.55 t5 19.23 18 9.23 9 8.91 8 9.o4 31 12.81 24 12.50 3 13.64 18 8.11 b4 11.'4
CI SAW.. EE 3L3 9.45 105 80.77 177 9C.77 92 S1.09 75 90.3., 211 87.19 lou 87.50 19 86.36 20)4 S1.89 677 86.9E
CMER 17 42 55 4 3 52 21 ) 42 118

35 PLATO IS BORING
31 9.23 24 18.7; 20 19.31 12' 11.88 6 7.32 29 11.93 26 13.54 2 9.09 24 10.91 87 11.4&

L.I.)4GREE 335 90.77 104 81.25 174 89.69 89 88.12 76 92:1.8 214 88.07 166 86.46 20 90.91 196 89.09 672 83.54
OThfR 16 44 56 4 4 51 21 0 44

41i (CONTINUED),

412



TO le 6i '(cons t.)
T-U04:°47 SURVEY FALL 1975 (ITEMS UNIQUE TO PLATO)

I -,..PL II - PL III - PL IV - PL ACT - Pl.
TCT-Ai: 335. 352 172 250 105 86-

i
' N t N X N % N X N X3u 733 MUCH TIDE IN THIS CUjRSE WAS SPENT USING PLATO'

813

N

- PL
.194

Z

CHM - PL
213

N X

MTH

N

- PL
22

L

.
ENG - PI TOT - PL

264 871. ..

N X N t
,..A.;,:EE 15 4..53 23 17.49 13 ,6. 67 10 9.90 9 10.71 11- 4.58 28 14.66 1 4.55 12 ..^ 5.45 61 8.06CI.SACsk Et 316 9 5.47 1.1 7 82.31 132 93.33 91 90.10 75 89.49 229 95.42 163 85.34 21 95.45 208 94.55 696 9 1..9 40rIER 211, 42 55 '4 2 54 22 3. 44 122 i .

37 IN GENEhAL. MOST PLATO LESS CNS ARE TOO HARD
A5 1EE '2. 8.41 - 19 14.42 37 18.97 5 4.95 12 14.29 31 12.86 23 11.92 1 4.76 22 10.00 89 11.7331.;PGREE 335 91.59 111 65.38 158 81.03 96 95.05 72 85.71 210 87.14 170 88.08 20 95.24 198 90.00 670 88.270 ' 19 42 55 4 2 53 20 1 44 12'.

38 LIKE PLATO BECAUSE IshKE MISTAKES WITHOUT BEING EMBARRASSEDA3REE 262 78.,3 89 67.94 151 78.24 83 83.00 62 75.61 182 75.83 138 71.50 19 86.36 184 83.64 585 77.2801S,GREE 71 21.32 42 32.06 42 21.76 17 17.00 20 24.39 58 24.17 55 28.5D 3 13.64 36 1,.36 172 22:72CTIER 19 41 57 5 4 54 20 0' 44 . 122
39 PLATO SEEMED TC KNOW AHErs I OION'T UNDERSTAND MATERIAL

..3 ,-E:: 269, 80.54 84 64.12 125 65.10 61 61.03. 55 66.27 179 74.27 111 -50.55 19 .86.36 173 79.36 5S9 71.201)1 S %GREE 65 19.46 47 35.136 67 34.90 39 39.00 28 33.73 -62 25.73 8J q41.45 3 13.4 45 V....64 218 26.8:C HE R 18 41 58 . 5 3 53 20 0 46 122
7 P).43 PLATO M.A3E HELPFUL COMMENTS .:IN MY WORK

It-A?:.E.E: 296 88.62 101 7o.52 135 70.68 65 65.00 65 78.31 192 79.34 137 70.98 21 95.45 182 63.87 597 78.86 tv
SAG:Z EE 38 11.38 31 23.48 56 29.32 35 35:03 18 21.69 5.) 20.66" 5 29 .0 2 1 4.55 35 16.13 160 21.14DT-I..=. 18 40 59 5 3 52 23 0 47 122

41 PL AT 0 CID .10 T GIVE CLEAR EXPLANATIONS OF MATERIALAUAEE 44 13.50 28 21.88 47 24.74 2J 20.00 15 18.29 43 16.88 48 25.26 4 19.05 32 14.95 139 1.3.68DIE tGREE 282 66.5C 100 78.13 143 75.26 80 80.00 67 81.71 197 83.12 142 74.74 17 80.95 182 85.05 605 81.3201 riBa 26 44 63 5 4
. .

57 , 23 1 5) 135
42 =`!. AT 0 /-1A(.E COCO USE uF EXAMPLES AND ILLUSTRATIDNSA ; 1.: 3 )5 92.15 114 b7. 09 1 72 90. ).5 83 87.13 73 89.32 219 91.25 165 85.49 2) 90.91 2.12 93.52 679 90.17DI 5. 5-.Ef. 26 1.135 16 12.31 19 C.95 13 12.87 9 10.98 21 : 8.75 .6 14.51 2 9.39 14 6.48 74 9.53.7.7 rt,t, K 21 42 5S 4 ti

o
54 2) 0 i 48 116

43 34'1' T LIKE PLATO-eiON' T LET YOU GO ON TI L SHOd YCU KNOvi POINT ,A;AEE 63 18.98 39 30.03 81 42.41 26 25.74 25 .30.49 59 24f48 69 35.94 5 22.73 51
..,;s4

23.50 209 27.72 .01S G;'..EE 269 81.02 91 70.00 110 57.59 75 74.26 57 69.51 182 75.52, 123 64.06 17 77.27 166 76.50 545 72.28:THEP. 2?, 42 59 4 4 5a 21 0 47 125
. -

.et ...1. 10'E PLAT' BECAUSE IT LETS STUDENTS TAKE PART AT EACH STt-..PATi. .- Er.: 30 7 52.75 113 88.c2d 1 73 89.64 89 88.12 79 94..15 21u 90.38 149 88.43 21 95.45 197 90.78' 6d2 10.57i';', >:-G-:E5 24 7.25 15 11.72 2) 1:....36 12 11.88 5 5.95 23 9.62 24 11.52 1 4.55 20 9.22 71 9.43) T .7.k 2 1 44 37 4 2e 55 22 0 4 7 126
45 ; KLLII. 0 TIKE ANOTHER LUUK SE THAT USES PLATO .

M/A.; LE 290 67.61 97 '76.44 156 82.98 83 83.00 74 93.24 199 83.61 154 81.91 20 90.91 179 83.26 626 84.030 ....1..6-1E'7.' 41 12.39 29 23. ...)2 32 17.02 17 L7.03 8 9.76 39 16.39 34 18.09 2 '9.09 36 16.74 119 15.97C I HER 21 46 62 5 4 56 25 J 49 134

410
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. Table 6.3.1b

STUDENT SUnVEY SPAIN(: 1976 (ITEMS UNIWUE TU,PLATO)
nESF:AbES GUUPED BY COLLEGE

1 - PL II - PL III - PL *, IV.- PL V -'PL
TOTAL JoS. 252 107 118 39 163

N X N % N z N X N X
, .

N X,.
26- IN THIS,CUuRSE.I USED PLATO FUR PART OF MY INSTRUCTION

A:AEC . 222 92.89 94 95.92 95. 95.00 38 97.44 142 91.61 591 93.66
% UtSA6REE 17 7.11 4 4.08 5 5.00 1 42.-56 13 8.39 ' 40 6.34

OTHtk 13 9 18 U 8' 48

TOT - PL
679

47 PLATu COURSE MATERIAL HELPED ME LEARN BETTER THAN LECTURE
AuKEc ,95 40.95 39 40.21 52 53.61 12 35.29 43 28.67 241 39.51.
OISA6kEE 137, 59.05 53 59.79 45 46.39 22 64.71 107 71.33 369 60.49
Ulmik 20 10 21 5 13. 69

28 I reL6L0 NOT nANT THE WHOLE COURSE TAUGHT ON RILTO
AuKEE 1,,d 83.19 79 79.00 al 81.00 35%=89.74 105 68.63',,08 .7447
utomoREE 40 16.81 20 20.20 19 19.00 4 10.26 48 31.37 ,131 26:83
OTHER 14 a '18 0 10 , 50'

t,

29 1 uMN CONTINUED WORKING ON PLATO AT END OF CLASS PERIOD
. AGKEE 179 74.90 69 49.70 66 63.64 30 76.92 :91 59.48 432 68.68

0iSAGREE 60 25.10 30 30.30 -36 36.313 9 23.08 :.6.2 40.52 197 31.32
UTmen 13 d 19 .,u 10 56, ,

30 uSINc, PLATO IS DEHUMANIZING
At, Ec 31 '13.36 13 14.29 18 18.95 7 1842 30 20.00 99 16.3o
OtsApKEE 201 86.64 78 65.71 77 81.05 30 81.0o 120 .80.00 50o 83.64
UTHcK 20 lb 23 2 13 74

al 1 nuuL0 USE PLATO mURE IF TERMINALS NUT BEING USED SG MUCH
21.05 82 55.03 351 56.61
78.95 67 44.97 269 43.39

14 59

46REE 144 61.2.8 60 60.61 57 57.58 8
.01SAGkEE 91 38.72 39 39.39 42 42.42 30
OTHER 17 8 19 1

32 1 NnEFER TO SHAA PLATO TERMINAL WITH ANCTHER STUDENT
AWGCC 64 2c.:.7d 35 35.33 34 34.34 7 19.44 39 26.17 179 J28.78

175 73.22 64 t4.o5 65':.665,66 29 10.96 110 73.83, 443 71.22
Carstit 13 8 19 3 14 57

33 uSiNo PLATO TAKES VALUABLE TIME AnAY FROM REGULAR CLASS
A6nEE 36 15.13 22 22..22 Id 18.75 44 35.90 25 16.23 115 18.37
utSA(REE 102 b4.87 77 77.78 , 78 81.25 25 64.10 .129 83.77 511 81.63'
uTtlat 14 8, 22 0 9 53

34 6s1Nu PLAN) nAS 0F NE, HELP TO Mt IN THIS COURSL
AtphEE 20 11.0o 13 13.5-* IL 1.1.2 6 15..)6 13 8.55 70 11.27
U1sAvnEE 209 oo.94 d3 66.40: dI bi.dd 33 214.01 139 91.45 551 86./3
lirritH ,17 11 19 0 11 58

. .

35 ooiho PLAID IS uCI4G
AvAtt .'2' 16.4o 17 17.35 21 21.21 12 30.77 7 4.58 96 15.34_
U1bAlAtE 19d d3.54 61 62.65 70 789 27 69.23 146 9'5.42 530 84.66'
OIHER 15' -9 , 19 0 10 53 ',

. . _
. (CONTINUED)_
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Table *.3.1b (con't)
STUDENT SURVEY SPRING 1976,(ITEMS UNIQUE TO PLATO).

'KESPONSES GROUPED 8Y COLLEGE

4

I
- PL 'II - 'PL. III - PL IV - PL V - PL'TOTAL 065. 252' 107 . 118 39 163. .

N I N * N % N e N %36' Tuu mULH TIME IN THIS COURSE WAS SPENT USING PLATO

TOT' - PL
679

N Z
.AbREE 14 5.91 9 9.57 19 19.19 4 11.11 5 3.23 51 8.21DIsAuREE 223 94.09 85 S0.43 80 d0.81 32 88.89 150 96.77 570 91.79OTHER 15 1.3 19 '3 Ts 58

37 IN GENERAL. MOST PLATOLESSONS ARE TOO HARD
A6REE 27 11.44 14 14.43 8 8.16 1 2.70 22 14.38 72 11.590IsA6REE 209 ,00.56 63 85.57 90 91.84 36 97.30 131 86.62 549 08.41,OTHER ' 16 10 '20 2 10 58

38 LIKE PLA'i0 BECAUSE MAKE MISTAKES WITHOUT BEING EMBARRASSED
A6Ktt 190 60.17 72 75.0G 75 75.00 26 68.42 128 84.77 .491' 78.94uTsA6NEE 47 19.83 24 25.u0 25 25.00 14 31.58 23 15.23 131 21.06OTHER . 15 41 Id

0
1 12 57 ,

39 P1i.Tu SEEMED TO KNO* WHEN I DIUN'T UNuERSTAND MATERIALAGREE 176 74.26 79 81.44 62 63.27 22 5o.41 126 '82.89 465 .74.64UISAyREE 61 25.74 18 18.50 36 36.73 '17 43.59 26 17.11 158 25.36:,ulptv. 15 10 20 0 11 56

zt.

- .

40 PLATO MAuE HELPFUL COMMENTS ON MY WORK
AuNEE 205 86.50 '85 87.63 73 73.00 23 60.53 137. 91.33 523 84.08015A6REE 32 13.50 12 12.37 27 27.00 .5 39.47 13 8.67 , (99 15.92OTHER 15 10' 18 IL 13 57

41 ,PLATu OLD NUT GIVE CLEAR EXPLANATIONS CF MATERIAL
4.Act 52 22.13 17 17.71 22 22.22 13 34.21 29 18.96, 133 21.42u1SA6kEt 103 77.87 79 82.29 77 11.78 25' 65./9 12.4 81.05 400 78.58yTHER 17 11 19 1 10 5847

42 PLATO mAuE u000 USE OF EXAMPLES ANU ILLUSTRATIONS
A(,KLE 2u9 88.19 87 89.69 00 82.41 33 7u.92 141 91.76 547 b/.94UlbAlAitE 28 11.81 lu 10.31 17 17.53 =9 23.08 11 1.24 75 12.06UTHCs 15 10 21 0 11 57

43 uualT LIKE PLAT) -RUN'T LET YOU GO ON TIL SHON YOU KNOW POINT
AGREE 53 22.65. 34 34.69 32 32.32 22 57.b' 36 25.33 179 213.92DISAUhEc 161 77.35 64 65.31 61 61.68 16 42.11 112 74.67 440 71.08UtIcA Lb 9 ;19 13 60

44 LIKE PLATO bECAUSE :LT LETS STUucNTS TAKE PART rnT EACH STLi'
Aunec .N 211 o9.7v o7 6i3.18 66 86.81 30 01.08 141 90.71 561 90.34u1.5.6,.LE 1u.1 11 13 13.I3 7 1d.',2 5 3.29 63 '9.bo11 19 2 11 56

45 1 *OULU TAKE ANOTHER CuURSE THAT USES PIATO
AuF,ce 1W, 81.10 01 84.54 70 79.59 24 66.67 129 84.31 509 81.96b1 si.6KLE -41 1),7'.30 15 15.46 20 20.41 12 33.33 24 15.69 112 10.04_16 iU 20 3 10

4.16



Table 6.3.1c

STUDENT SukVEY SPRING 1976 (ITEMS.4NIUUE TO.PLATO) COLLEGES 1.11 t III. ONLY
RESOUNSES'GROUPED EY'SUBJECT AREA

10.77 12
89.23 92

-. 10

16.03 15
83.97 90

0

1
CNIUD'

'31 I AGULu USt PLATO Hoick IF TERMINALS NOT BEING USED SO MUCH
A0Kt-S 1,. 41.10 89 67.94 71 66.98 12 63.16 75 52.45, 261. 60.28
UISmGKEE 2u 50.02 42 32.06 35 33.02 7 36.84 68 47.55 172 39.72
CTrick 2 . 15 8 2 '-' 17 4 44

42 I PREFcR TO SHARE PLATO TERMINAL WITH ANOTHER STUDENT .

Auktc. 14 41.10 42 31.d2 33 31.13 4 19.05 40 27.78 133 30.43

Lis..GKEE 2u 58.62 90 66.10 75 66.87 17 80.95 104 72.22 304 69.57,
ufmEK 2- . 14 4 0 16 40

33 uSlhL, PLATU TAKES VALUABLE TIME AWAY FROM REGULAR CLASS
AGnEE 11 32.35 19 14.29 Id 17.14 5 25.00 ?3 16.31 76 17.55
DISAGREE 23 67.6, 114 85.71 ST 82.85 15' 75.00 118 83.69 357 82.45-

uThER 2 13 9 1 19 44

34 dalhu PLATO WAS GP AU KELP TO ME IN ihlS COURSli

13.86 /'2 10.53 24 417.52. 62 14.83
GISAGREE 22 68.75 .117 90.70 87 86.14 / 17 89.47 113 82.48 356 ,85.17',
Whr.il 4 17 13 / 2 23 59

AbK E L 7 20.55 14

ulaiiREt 27 79.41 116
Cimtk A 2 16

,,

..,5 USING -PLATO IS BORING
AUKCE 11 32.35 21
GISAtikEE '23 67.65 110
Lahti( 2 15

'31 I AGULu USt PLATO Hoick IF TERMINALS NOT BEING USED SO MUCH
A0Kt-S 1,. 41.10 89 67.94 71 66.98 12 63.16 75 52.45, 261. 60.28
UISmGKEE 2u 50.02 42 32.06 35 33.02 7 36.84 68 47.55 172 39.72
CTrick 2 . 15 8 2 '-' 17 4 44

42 I PREFcR TO SHARE PLATO TERMINAL WITH ANOTHER STUDENT .

Auktc. 14 41.10 42 31.d2 33 31.13 4 19.05 40 27.78 133 30.43

Lis..GKEE 2u 58.62 90 66.10 75 66.87 17 80.95 104 72.22 304 69.57,
ufmEK 2- . 14 4 0 16 40

33 uSlhL, PLATU TAKES VALUABLE TIME AWAY FROM REGULAR CLASS
AGnEE 11 32.35 19 14.29 Id 17.14 5 25.00 ?3 16.31 76 17.55
DISAGREE 23 67.6, 114 85.71 ST 82.85 15' 75.00 118 83.69 357 82.45-

uThER 2 13 9 1 19 44

34 dalhu PLATO WAS GP AU KELP TO ME IN ihlS COURSli
10.77 12
89.23 92

-. 10

16.03 15
83.97 90

0

11.54 3 15.00 15 10.56 51 11.86
88.46 17 45:00 127 0/.44 379 80.14

1 18 47

15.09 3 14.29 26 18.3/ 77 17.74
84.91 18 85.71 116 81.69 357 '82.26.

0 18.. 43

11.54 3 15.00 15 10.56 51 11.86
88.46 17 45:00 127 0/.44 379 80.14

1 18 47

15.09 3 14.29 26 18.3/ 77 17.74
84.91 18 85.71 116 81.69 357 '82.26.

0 18.. 43

AbK E L 7 20.55 14

ulaiiREt 27 79.41 116
Cimtk A 2 16

,,

..,5 USING -PLATO IS BORING
AUKCE 11 32.35 21
GISAtikEE '23 67.65 110
Lahti( 2 15

1 " .11 (CONTINUED!'



Table 6.3.1c (can't)
oTUDENT SURVEY SPRING 1976 (ITEMS UNIQuE TO PLATO)
AL4PuNSLS GROUPED BY. SUBJECT AREA COLLEGES I,I1 6 III ONLY

ACT r. PL 810 - PL CHM -St MTH - PL ENG - PL TOT'- PLTL'TAL OBS.. 36 146 114 "' 21 160 .477

N X N X N X N X N X N Z36 TOU MUCH TINE IN THIS COURSE WAS SPENT USING PLATOAuKEE 11 ,32.35 7 5.34 11 10.68 2 9.52 11 7.80 42 9.77ulsAGkEE 23 67.65 124 S4.46 92 89.32 19 90.48 130 92.20 388. 90.23lahcii 15 - 11 0 19 . 47
37 IN GENERAL. MOST PLATO LESSONS ARE TOO HARO
AGREE 5 15:15 24 18.44 8 .7.62 3 14.29 9 6.34 '49 11.37DISAGREE 28 84.05 106 81.54 ,97192.38 ' 18 85.71 133 93.66 342 88.63''CIntR 3 16 9 0 18 46

3d LIKE PLATO BECAUSE' MAKE MI,1STAKES WITHOUT BEING EMBARRASSEDAuhEc 22 64.71 107 81.06 80 76.19 12 600)0 116 81.69 337 77.830IsAG.tEE 12-35;29 25 18.94 25 23.81 8 40.00 20 18.31 96 22.17Uintr 2 14 9 . 1 18 44
39 PLATO SEEMED TO KNOw WHEN I DIDN'T UNDERSTAND MATERIALAGKEt. 22 44.71 89 66.92 80 76.92 12 57.14 114 81.43 317 73.38DISAGREE 12 35.29 44 33.08 24 23.08 9 42.86 26 18.57 115 26'.62.OrrieR 2 13 10 0 20 45
44 PLATO AAUE HELPFUL CCMMENTS ON MY,WORK

Auht8 23 67.45 107 "81.06 87 62.867 16 80.00- 130 90.91 363 83.64GI64GKE4 11 32.35 25, 18.94 18 17.14 4 20.00 13 9.09,, 71 16.36OTHI-R 2 . 14 9 ' .1 17 43' ,

41 eLATu DID NUT uIVE CLEAR EXPLANATICNS'OF MATERIALAuhEi 13 38.24 '28 21.54 19 18.27 9 45.00 22 15.49 91 ,21;..16UloAGREE 21 61.76 102 78.46 85 81.73 11 .55.00 120 84.91 339. 74.84OTHER 2 16 10 1 18 47,

.42 ,LATO AACE G000 USE. Uf EXAMPLES AND ILLUSTRATIONS .AurtEt 22 60.75 116 88.55 93 138.57 13 41.90 132 92.96 376 87.2401o.uhEE 10 31.25 15 11.45 12 1.43 8 38.10 10 7.04 55 12.76- )uIricR 4 15 5 , 0 18 46 G
4 .

.

43 UUNeT 1174c PLATO- WON'T LET YOU GO ON T'IL SHOW YOU KNOW POINTAGREE 12. 35.29 31 23.6o 35 33.02 3 14.29 38 27.34 119 27.61DISAGREE 22' 64.71' 100 76.34 71 66.98 18., 65.71 101 72.66 312 72.39110102 . 2 , 15 8 0 21 46
44 Lit.C, PLA13 bE..AUSE II-LETS STUDENTS TARE PART AT EACH STEP

.Abh1lc 27 75.41 120 91.80 93 87.14 17 85.j0 127 90.07 3d4 8889 -dtb..ttlitt: I 40.5 11 11.40 is 11.2e, 3 15.J0 14 v.93 48 11.11uTHLR 2 15 d 1 19 '45
.

t

, \
45 IsolL.UL0 TAKE ANuTHtlt COURSE THAT USES PLATO

Aurac 24 72.73 110 '82.71 90 80.54 16 80.00 116 81.69 356 82.41uisACmLE 9 27.27 23 17.29 '\14 13.46 4 20.40 26 18.31 76 17.59Laitli:R 3 13 'AO 1 18 45

416-



Table 6.4.1a

.

STOuENT SUR*40 2-.4.i. avtf.) ILILA UNIuuL iu .t, PLAIL I
. .

1 -N L. II -N-PL III -21 4' IV-N PL
TuTAL U8S. c 214 , 136 163 86

iV
41,

N X

Lb HAVE VJU hEARU AouuT PLATO TERMINALS IN YOUR SCHCCL

ACT-N PL
66

X

6IC-N PL
144

N Y

CFM-N PL
" 145

N X

Mili-N PL
. 11

N

.
1.

FNG-N PL
313,

N 2

YES 6/4 /u.s0 117 SC.70 120 77.42 76 93.83 40 68.97 100 36.21 115 85,19 4 40.00 227 78.2840 71',29.10 12 ',..i.) SS z.c.t,a 5 6.17 18 31.03 lb 13.75 20 14.81 6 60.00 o3 21.72OTHcR 40 1 ib 5 8 2d 10 1 23 (
. -

27 HAS ANYuNC SHuigEu YOU HO^ PLATO TERMINALS FORK
' YES 10 40.o2 41 62.79 63 40.38 51 62.96 24 41.38 67 57.76 76 56.30 2 20.00 126 43.15NU 145 59.18 48 47.21 93 59.62 3U 3244 34 58..2 49 42624 59 43.70 8 83.00 166 50.85OTHER z9 7 27 5 si

t

8 28 10 1 21

28 EVER CIsCVIsto 01.$44 slim UlhER STLOENTs Ck TEACHER
YES ill 41.10 'oJ 42.5J 67 43.51 54 67.50 21 4o.21 66 56.90 73 54.48' 2 20.00 156 53.98NO 12d 52.24 ftd 41.50 o7 50.99 26 31.50 37 63.79 53 43.10 61 45.52 8 80.00 133 46.02OThcR 29 't. 2S 6

.
8 28 11 1 24 -

246.17 HAVE YOU EVek usED A ?LAIC TERMINAL iOuR-ELF
YES . 04 43.74 72 54.25 58 37.42 3o 44.44 24 41.48 58 50.00 67 49.63 2 20.00 57 -33.68NO lul 64.26 '56 43.15 S7 o2.56 45 55.56 34 58.62 58 50.00 68 50.31 8 80.00 191 bo.42OTHEA 31 . b 28 5 8 28 10 1 25

.
,

30 .10.1.00 6.ISH THIS LuURSE *AU bEEN TAUGHT USING PLATO .,

1.S /0 44.43 49 34.62 61 40.13 34 42.50 23 41.07 34 30.36 53 42.06 4 40.00 96 36.09NU lfti 05.17 71 oo.16 ' SI 59:67 46 57.0 33 58.93. 78 69.64 73 57.94 6 60.00 170 63.91OTHER 52 . z0 41 o
.

10 32 19 I 47
.

31 00 YOU LoINN sTuUENTS i.HU USED PLATO i.ERE L4CKY ,

YES dl '37.33 56 49.12 57 38.51 31 40.79 29 53.70 39 35.14 57 45.24 3 37.50: 97 37.89NU 146 v2.4.1 Do 53.68 51 61.49 45 59.21 25.-46.30 72 64.86 6S 54.76 5 62.50 159 62.11
OTHER 57 . 22 . 35 10 12 33 19 3 57

`32 LIKE Tu liukt LuukSE NEXT SERESTER THAT L%E5 PLATO .

4ES 111 51.42 oa 51.03 82 54.30 45 54.25 37 68.52 51 45.13 71 55.04 6. 60.00 147 54.24NO Ili 48.4o 50 42.31 oi 45.70 35 43.75 17 41.411 o2 54.87 58 44.96 4 40.60 124 45.76
OTHt.12 4o Id 32 b

.
. 12 31 16 1 42

33 010 YCU USE PLATu TERMINAL ANY TIME THIS SEMESTER
,... .

,

YES 45 1d:o/ 5S 4o.46 42 17.27 20 24.69 12 21.05 28 14.14 41 30.60 1 10.00 84 29.37
NO 190 81.33 6-8 53.54 112 72.74 .61 75.31 45 78.95 88 75.86 93 69.40 9 90.00 202 ,70.63
OTHER 33. 9 29 . 5 9 28 . 11 .1 27

Fa

41 J -

/
TOT-K FL 1'

679

N

486 79.80
123 20;20
70

295 46.18
316 51.72
r,d.

318 52.39
289 47.61
72

. I.

1

248 40.86 r:j

355 54.14
'72

210 36.84 A.

363 oS.16
105

225 40.54
330 59.46
124

312 54.07
765 45.93
102

6

165 27.53
437 72.47
76

4CONTINUE01
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Table 6.4.1a (con(t).
STUutNT SURVEY CALL 1915 IITEN1 UNIOUE.TO NU PLATU

TOTAL OdS.
I -N PL

/4
AL

- 13o

.

1<

.

AL -1V-N AL ACT4 PL BIO-N PL
103 oo 66 144

614-N PL MTh -N PL ENG-N PL
145 , 11 313

TOT-N PL
679

N A. N

'34 WU YCtt dbE PLAN TehMINAL *Lk ANY AURK IN'THIS CCUkSE

N N 2 N t -N t4 2
YL-.5 4 3.15 2a 14.2'', 2 1. ,31 . 2.50 i 1.75. 6 6.96 9 6.62 1 10.0J 17 5.56 36 0.01:44 cal 96.45 Lu.) 01.15 151 98.ov 70 56 '98.25 `107 93.04 122 93.18 9 .90.00 ,266 54.04 563UTn.:Ft 34 10 30 9 29 13 1 28 SO

35 HOURS SPcNT USINA*PLATG (EgNINAL FOk bURK'Iti' THIS COURSE
OYE 0. +o i 4.:13 3 2:14 0 0.0 0.0 0 0.3 1 0.89 0. 0."0 6 2.22 7. 1i.9FAO 3 d 7.17 1+ 0:71 1 1.35
THRFE 1 0.4o 7 6.3o 1 C.71 14a5

.0
0
0

O.0
0.d

1

1
1.34
0.0

. 5
4

4.4o
3.57

0
0

0.0
0.0

Tx
6

2.59
2.22

13
.ip

2.40
1.85Rclit .0%.0.);1 a d.la 2 1.43 1 1.a5 0.0 3 3.13 1 0.89 0 0.0 7 2.59 ID 2.034 . 0.,2 5 4.55 2 1.43 0, 0.0 0 0.0 2 2.08 1 0.89 i 10.03 5 ' 1.55 9'NU P1 ATO, 205 d4 lal 93.57 71 95.95 53 100.00 90 93.75 100 81.29 9 90.00 239' 88.52 491 SC.7o,OThr 57 2o 43 12 13 43 33 1 43 138

42

4

, 4 2 2



. Table 6.4.1b
.--

570JE SURVEY SP:I. lbiu tOcelL,*641%,10:. 1.1 NJ PLti.

+

I-N PL II-N P1. III-N PL ACT-N PL -6IJ-N PL CdM-4 PL MTH-N PL E1G-N PL TDT-N PL
'TOTAL 365. .16) e7 80 53 . 101 15 17' 124 307'

..,

11 ',4 4 ii 4 ' n . 4 N t N 4 4 0.
.. 4 t

25- HAVE YOU HEAkD ABOUT PLATO TERMINALS IN YOUR SCHOOL
YE$ 113113 o) 96.77 55 78.57 29 67.44 82 94.25 13 100.00 13 76.47 91 75.63 2e8 81.43
40,,a' ...5 23.65' 2 3.23 15 21.43 14 32.5.4 5 5.75 0 0.4 ,4 23.53' 29 24.17 52 18.57

.'UCH:R 12 D % 10 ' 7 14 2 u 4 27
.

.:: 21 1AS ANYONE SF.:WED Thu Hu4 PLATO TERMINALS WORK
,

a YE5 64 '43.24 .45 73.77 31 44.29 21 48.84 55 64.37 3 66.57 7 41.13 48 40.00 140 50.18-
40 84: 56.76 1.0 26.23 39 .53.71 22 51.16 31 35.63 4 33.33 10 58.82 72 60.00 139 49.82

'' JTHLR , '12 4 1J 7 14 . 3 0 4 2d
. .k.

0 T

29 En% OISCUSSE0 PLATO KITA OTHER STUDENTS OR LEACHER
YES 76 51.35 '43 71.61 35 :30.00 20 46.51 '60 68.97 9 75.00 9 52.94 56 47.36 154 55.40
go 72 40.65 17 28.33 35 5D.OG 23 53.49 27 31.33 3 25.00 8 47.06 63, 52.94 124 44.60
JTHER 12- 7 10 7 14 3 . 0 5 29

29 HAVE YOU FVER ig,F0 A PLATO TERMINAL YOUFSELF 9
% YES

. 42 42.47 41 oo.13 27 38.57 19 44.19 52 59.77 6 61.54 7 41.13 44 37.29 13J 46.76 1

40 84 57.53 21 33.41 43 61.43 24 55.81 35 40.23 5 38.45 10 58.82 74 62.71 148 53.24 t--A-

JidER 14 5 .10
43

o 7 14 2 0 6 29 o%

3) )3 YOU WISH THIS COURSE HAD BEEN TAUGHT USING PLATO
!ES 53 38.41 19 32.20 29 43.31 14 36.84 35 41.13 3 30.00 9 56.25 40 35.71 101 '38.73
43 85 61.59 40 67.4J 35 54.69 24 63.16 50 58.d2 7 70.00 7 43.75 72 64.29 Lop 01.3.E
3tH:k 22 is 14 12 16 5 i 12 46

-31 03 YOU THIIK STUDENTS WtiJ US:0 PLATO WERF LUCKY
YE5 62 45.93 34 53.45 23 43.75' 13 43.24 42 53.50 1 58.33 10 o6.67 46 41.32 121 47.08
40 73 54.:37 27 46.55 36 5o.25 21 56.75 41 49.4) 5 41.07 5 33.33 64 58.18 136 52.92
JTA.R 25 9 .10 13 18 3;

2 .14 50

32 61Ke TO 1AKE COURSE NEXT SEMESTER THAT USES- PLATO
YES 03 57.55 50 33.33 39 40.0 023 63.53 53 60.24 8 '61.54 11 73.33 65. 56.52 157 59.47
43 55 42.4i 22 315.67 26 4'0.00 15 39.47 33 39.7o 5 38.4b 4 26.67 ,J 43.48 1J7 40.53
aTiiiR 21 / 15 12 18 2 Z 9 43

"33 DID YOU USE PLATO TERMINAL ANY TIM! THIS SE!..ESTER .

(ES :.4 23.13 2o 42.62 14 20.90 12 30.00 22 25.29 7 58.33 5 29.41 28 23.53 74 26.91
40 113 76.87 3S 5/.30 53 79.13 28 70.00 o5 14.71 5 41.47 12 70.59 91 76.47 201 73.09'
3/MLR 13 6 13 1.) . 14 5 3 5 32

423
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Or.

Table 6.4.1b (con't)
STZUEIT SAVEY SPRING 1970 (ITEMS UlIOUE TO NO PLATO )

I-f: PL II-N PL III-N PL ACT-N PLraT4Lcs. 10) *. 67 ' 83 53

N 4 Is 4 N % N X

s4 010 YOU USE PLATO TERMINAL f-JK ANY WORK I? THIS GULMS2
fiS 12 8.11 13 L6.67 2 2.99 3 7.5)NO 136 91.69 5., 6.1.3. 65 97.31 37 92.5.:JTAER 12 7 .13 10

33 AJJR.S SP: NT USING PLATO TERMINAL FOR hJRK IN THIS COURSL34: ). 7.81 3 3.138 2 3.23 2 5.:JIAJ 2 1.36 v u.0 1 1.04 2 5.0JtHAEE 2 1.56 - 1 1.90 1 1.64 2 5:0)F3J:, v 0.i 3 5.83 0 0.0 0 0.3
7, .4 . 4 3.13 -3 5.88 1 1.64 0 0.013 PLAT3 110 35.94 41 80.39 56 91.80 34 85.00
JTA.F.R 32 10 if 19 13

81j-4 PL
1J1

N 4

3 3.75
82 94.25
14

4 5.33
1 1.33
1 1.33
3 3.0
1 , 1.33

o8 90.o7
2o

CAM-4 PL
15

V

7 56.33
5 41.07
3

L 18.18
0 0.0
0 0.0
3 27.27
2 18.18
4 36.36
4

MTh-N. PL
17

N 4

2 11.76
15 88.24
0

1 8.33
0 O.0
0 0.0.
3 0..)
0 ).0

11 91.67
s

E4G-4 PL
. 124

N 4

7 5.88
112 94.12

5

6 3.88
0 0.0
1 0.98

$0 .0.3
5 4.90

93 88.24
22

.707-4-PL
307

1 %

24 3.73
251 91.27
32

15 o.25
3 1.2i
4 1..,7
3 1.25
6 3.33

2J7 86.25
67

.
I

1-.4

(..)

,...1
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; STUDENT ,SURVEY I

. Your college will be using computers insome classes this year. -Even though
you may not use any computers yourself this year, we would like to find out what
you think about thuse of computers in college classes. Thank you for your

cooperati n.

Name: Date:

College:

Course Name and Number:

Section Number: Instructor:

1. Do you think a computer would help fit your instruction to your needs?

Yes No Not Sure

2. Do you think computer-assisted instruction would make you actively involved
in your own learning?

Yes 0 No Not Sure

3. Do you think that computers are too impersonal for student instruction?

Yes No Not Sure

4. Dolvoil think that the mechanics of using a computer terminal could distract
you from learning?

Yes No Not Sure

5. Do you think computer-assisted instruction would allow you to set a pace that
is right for your ability level?

Yes No . Not Sure

'6. Do you think you would feel comfortable working with computers?

Yes No f:] Not Sure

7. Do you think that computers ought to become more important in the everyday life

of our society?

Yes No Not Sure

8., Do you think computer-assisted instruction would allow students to assume
greater responsibility for their own learning?

Yes

672-05
r.

AL.w

427
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STUDENT SURVEY

You are being asked to fill out this survey as part of a study about the use of computers in education.
Although student names are needed for matching purposes, no studentwill be identified in any reports.
For each statement, please check the response that is closest to your general_ overall opinion. ?lease
complete both sides of the survey and try to respond to every question. Thank you for your cooperation.

Name Date

College

Course and Section Instructor

026

1. In this course I felt challenged to do my best work Agree .0 Disagree

2. There was real concern for my progress in this course Agree Disagree

3, I tried to just finish the assignments rather than learn in this course Agree E:IDisagree

4. I did not receive any individual attention in this course Agree Disagree

5. In this course I often met with my instructor outside of class time Agree Disagree

.,
6. In this course I felt free to ask questions-.or express my opinion Agree Disagree

. . Z7-1?-4,

7. I would not recony nend this course to my friends
% '0 Agree Disagree

4

8. Most of the work in this course was too hard Agree IN Disagree

9. In this course I often discussed the course material with other students ... Agree Disagree

10. In this course it was difficult to get help when I didn't understand
the material..:: Agree Disagree

11. Computers would help fit instruction to my needs Agree Disagree

12. Computers would make me actively involved in my own learning Agree Disagree

13. Computers are not good for instruction because they are always
breaking down Agree Disagree

14. Computers are too impersonal for student instruction ri Agree Disagree

15. Computer-assisted instruction would allow me to set a pace that is
right for my ability Agree Disagree

16. Computers are nothing but baby-sitters for the teacher Agree Disagree

17. Computer-assisted instruction would allow students to assume greater
responsibility for their own learning Agree Disagree

18. The mechanics of using a computer terminal would distract me from learning Agree Disagree

19. I would feel comfortable working with computers Agree Disagree

20. I would never choose a course that is taught using a computer Agree Disagree

21. Computers ought to become more important in the everyday life of
our society Agree Disagree

22,. I 'looked forward to attending class in this course more than in
other courses I took this semester Agree Disagree

23. Compared to other courses I've taken, this-course was more challenging Agree Disagree

247--ThiS-iOurse required more work than other courses 7've taken Agree Disagree
C.?

25. For this course the number of hours per week I spent on More
homework outside of regularly scheduled class time was 01020 3 4050 than 5

OVER

428
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26. Have you heard about the PLATO computer terminals in your schocll? Yes No

'27., Has anyone ever showed you how the PLATO terminals work? Yes No t

28. Have you ever discussed PLATO with other students or a teacher? 1. %, (Li Yes . No
...,

29. Have you ever used a PLATO terminal yoUrself?*... 1-3 Yes 'No

30. Do you wish this course had been taught using PLATO? Yes No

31., Do you think the",students who used the PLATO terminals were lucky? Yes No

32. Would you like to take a course' next semester that does use the PLATO . ,
. computer terminals?

, Yes No

33. Did you use a PLATO terminal at amy time, during this semester? Yes 0 No
34. Did you use a PLATO terminal for any work in this ourse? 0 Yes No

.

35. If you did use a PLATO terminal for work in thiu course, More Did not
approximately how-many hours did you spend using it for 1 2 3 4 than 4 Ouse`
this course?

PLATO

THANK YOU



s.)
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STUDENT SURVEY

027

You are being asked to fill out, this survey as part of a study about the use of computers-1n education.
Although student names are needed for matching purposes, no student will be identified in any reports.
For each statement, please check the response that is closest to your general overall opinion. Please
complete boiti sides of the survey and try to respond to every queStion4 Thank you for your cooperation.

Name Date

College

Course and Section Instructor

1. In this course I felt challenged to do my best work Agree Disagree

2. There was real concern for my progress in this course Agree Disagree

3. I tried to just finish the assignments rather than learn in this course Agree Disagree

4. I did not receive any individual attention in this course 4 Agree Disagree

5. In this course I often.met with my instructor outside of class time 0 Agree Disagree.

6. In this course I felt free to ask questions or express my opinion Agree 3 Disagree

7. I would not,recommend this course to my friends Agree Disagree

8. Most of the work in this course was too hard Agree Disagree

9. In this course I often discussed the course material with other students Agree Disagree

10. In this course it was difficult to get help when I didn't understand
the material Agree Disagree

11. Computers would help fit instruction to my needs Agree Disagree

12. Computers would make VOA actively involved in my own learning Agree Disagree

13. Computers are not good for instruction because they are always
breaking down 0.Agree Disagree

14. Computers are too impersonal for student instruction Agree Disagree'

15. Computer-assisted instruction would allow me to set a pace that is
right for my ability Agree Disagree

16. Computers are nothing but baby-sitters for the teacher Agree Disagree

17. Computer-assisted instruction would allow students to assume greater
responsibility for their own learning Agree Disagree

18. The mechanics of using a computer terminal would distract me cr2111SeIning-,: 0-AgYeZ0 Disagree

19, I would feel comfortable-working Agree Disagree

20. I would never choose a course that is taught using a computer 0 Agree 0 Disagree

21. Computers ought to become more important .the everyday life of
our society Agree Disagree

22. I looked forward to attending class in this course more than in
other courses I took this semester 0 Agree 0 Disagree

23. Compared to other courses I've taken, this course was more challenging 0 Agree Disagree

24. This course:required more work than other courses I've taken Agree 0 Disagree_

25. For this course the number of hours per week I spent on
homework outside of regularly scheduled class time was 10 20 30 40.50

More
5

OVER
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26. In this course, I used PLATO for part of my instruction Agree Disagree

2?. Thi course material presente4 on PLATO helped me learn better
than the course ,Aterial'presented in class lectures Agree Disagree

Ap. I would not want to have the whole course taught on PLATO Agree 12] Disagree

29. Even though I could have left PLATO at the end of the class period,
I often continued working for a few minutes Agree Disagree

30. Using PLATOis dehumanizing Agree 0 Disagree

'31: I would use PLATO more if tbe*terminals were not being used so much Agreu Disigree

_32.' When using, PLATO, I prefer to share a terminal with another student
rather than work by myself 1:=1 Agree Disagree

33. Using PLATO takes valuable time away from.regular class time Agree Disagree

Using PLATO was of no help to me in this courss Agree Disagree

35. Using PLATO is boring.... Agree. Disagree

36. Too much time in this course was spent using PLATO C:] Agree Disagree

37. In general, most PLATO lessons are too 'hard Agree Disagree

38. I like PLATO because a student can make mistakes without being embarrassed Agree Disagree

39. PLATO seemed to know when I didn't understand the material Agree Disagree

40. PLATO made helpful comments on my work ,[::1 Agree Disagree

41. PLATO did not give clear explanations of the material Agree Disagree

42. PLATO made good use of examples and illustrations Agree Disagiee

43. I do not like PLATO because it will not let you go on until you show
that you know a particular point Agree Disagree

.

44.. I like PLATO because it lets students take part at each step in_the_lesson Agree Disagree

45. I would takeenothercoursethiii.ises PLATO Agree 0Disagree

'PLEASE LIST THE THINGS YOU LIKED MOST ABOUT PLATO:

PLEASE LIST THE THINGS YOU DISLIKED THE MOST ABOUT PLATO:

THANK YOU

4 3.
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FACULTY QUESTIONNAIRE

Nast Date

feats of Teaching Experience

1. As the semester is drawing to a close, do you find that you
prefer teaching the PLATO or the non-PLATO section'

2. Which section(s) did you think you would prefer` teaching
before the semester began ?.

3. Which section appears to contain the more capable students?

4. Which section appears to contain the more motivated students'

5. Which section appears to contain tl.e higher achieving students?

6. Which section has had the better attendance record during
the semester?

7. Which section required more of your time"

8. Wove you had more contact with the students in the PLATO 04 tton
or with the students in the non -PLATO section' .

NO
PLATO NON-PLATO PREFERENCE

0

9. There was some concern -that- non- Tab students would complain about not being able to use PLATO.
___---8ave-any -61 the students in your non-PLATO class expressed such complaints? If 10, about how many

of the students have done so?

.

10. Would you please list any differences, that you have observed between the PLATO and non -PLATO 'sections.
For example, was one class able to proceed more quickly?
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PLATO

FACULTY QUESTIONNAIRE

As an instructor who has used PLATO, you are.a primary source of
informition about the PLATO computer-based education system. Your

erceptions of the system will provide an important basis fo evaluating

i s strengths and weaknesses.

Space nay been provided on the laitimge of the'questionnaire for
you iq list any strengths and weaknesses of the.PLATO"system that have

not been explicitly-includid in the body of the questionnaire. Please

feel_free-to-add.additional pages; if necessary, to include any examples
of studies you may have carried out yourself, illustrations of particular
problems inu may have encountered, or ebRecially useful information that
may contriti4te'to a cemprehensiVe- evaluation of the PLATO system.

Thank you\very much for your cooperation in filling out this
questiOnnaire. \We appreciate your working with Educational Testing

Service in conducting the ongoing evaluation.

433
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PLATO
FACULTY QUESTIONNAIRE

Name Data

Years of Teaching Experience

"..

1. Approximately how long have 7ou been using PLATO as part of student instruction?

-One semester Two semesters 0 Three semesters0 Four semesters Nora than four semesters

2. -Do .you intend tojuse PLATO again if yoia teach the fame course(s) that you taught this semester?

0 Definitely 0-Probably 0 Not sure 0 Probably not 0 Deflmitely not
.

3. Which students do you think profit most from PLATO?
.

'0 Higher ability students 0 Lower ability students 0 All students profit equally

4. Do you think PLATO' contributes toward better student attendance?

0 Definitely 0 Probably 0 Not sure 0 Probably not

-

5. Do you give extra credit to, students for using PLATO?

'0 No

['Definitely not

6. Is the use of PLATO by your students during the regularly scheduled PLATO lab required or voluntary?

0 Required 0 Voluntary

7. If more lessons and terminals become available will you use PLATO more than you do presencir

0 Definitely- 0 Probably__ 0 Not sure 0 Probably not 0 Definitely not

8. Could your entire course be taught on, PLATO?

Definitely

9. .Should your entire course be taught on PLATO?

0 Probably 0 Not sure 0 Probably not 0 Definitely not

0 Definitely 0 Probably 0 Not sure

s

0 Probably not 0 Definitely not

10. In what ways did you use PLATO this semester? (Please check all that apply.)

0 fo replace portions of classroom instruction

0 To provide review, and practice work

0 To replace laboratory work

Dm replace homework

0 To supplement hmework

O Other (please specify)

4'
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11. limit do `You-pink is the optima' 1 amount of the course to devote to PLATO?

The entire course

Two-thirds of the course

0 One-half of the course'

One=third of the course

Less than one-third of the course

Other (please specify)

011

,12. Do PLATO students tend to evidence better attendance on days when the class is scheduled for the PLATO lab?

0 Yes No ONOt sine

13. How much time do your students spend using PLATO outside of the regularly scheduled PLATO class?
o

A great amount A small amount Very little 0 None at all I don't knov

14. Do you think students would spend more of their free time using PLATO If more terminals were available?
o Definitely Probably Not sure . 'Probably not Definitely not

.15. Do you think you have more or-heas contact with the student, because of -PIATO?
.1, About the same as

Much more , Somewhat more .0 Somewhat less Much less without PLATO.
4.

16. To what extent has the ude of 13.1,470 affected the amount of work you do for the course

OGreat increase Slight increase No chani Slight decrease Great decrease

17. Has the use of PLATO relieved you of any routine duties?

Definitely ill Probably Not sure Probably not Definitely not

18. Has the use of PLATO affected your teaching methods when you are not using PLATO?

Definitely Probably Not sure Probably not Definitely not

19. Were there a sufficient number of terminals availablefor your students to work on their ovr Athout

More than half About half Less than half There" were never
the time the time the time enough terminals

sharing terminals?

Yes, always

20. What do you think about students sharing terminals?
Very Undesirable but
undesirable 1=1 not serious Desirable Very desirable No opinion

21. Have system failures and/or red lighting been a problem for your PLATO class this semester?

Yes, a major problem Yes, a minor problem

43'-J
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22. Hby many PLATO lessons have you designed or helped to design?

0 0 0 1 0 2 03 0 4 0 5 6 0 7 1:3 8 or more

23. How many PLATO lessons

0o 03 02 3 4 ED' 06' 0 7q 8 or more

have you programmed?

0

24. How difficult do you think it is to develop and produce a lesson on PLATO?
Moderately Not difficult

0 Very diffidult ['difficult Elat all ' 0Not_sure

25. How difficult do you regard the use of the TUTOR, language?
Moderately -LNot difficult

at all 0/ have not used0 Very difficult 0 difficult U
. -

: ..,

26. To what degree have you experienced difficulty in obtaining lesson space
,

Greet Some I hive never
[] difficulty 0 difficulty [I No difficulty C] lesson space

.

the TUTOR language

for authoring?
triei to obtain
for authoring.

27. Now helpful do you regard the University of Illinois Extension Course on the use of PLATO?
Moderatelyo Not helpful

[] Very helpful [1 helpful El at all f [II have not taken such a course

L

28. How helpful do you regard the CERL subject matter coordinator and his or her staff?
Moderately Not helpf61 I have ad no contact with the

Very helpful [] helpful [] et all C] subject tterippordinator

;29. How helpful do you regard the PLATO site coordinator and his or her staff?

LI Moderately helpful

/
0 Very helpful

CERL

Not helpful at all

30. How helpful do you regard the course ?cords (individual on-line student data) provided by PLATO?
Moderately / Not helpfal I am not rware.pf such

[] Very helpful [] helpful Oat all . Ozourse records

31. Hew effective dO you regardthe PLATO
developing new lessons?

Moderately
0 Very e4ptictive [leffectiva

32. How adequate are the number of PLATO

0 Very adequate 1:3 Adequate

subject matter meetings in identifying, designing, and

Not effective
Dst all OI have never attended such.a meeting

lessons available for your stooents?

0 Inadequate. ['Very inanequate[)Not sure

33. How adequate is the content of the lessoni available for your students?

0 :Very adequate .0Adequate- 0Inadequate [] Yery inadequate 0 Not sure

34. How adeqbas is the clarity of the material presented in the PLATO lessons available for your students?

Very adequate [1 tidequaie 0 Inadequate [Nary inadequate Not sure

3 . How adequate li the use of examples and illustrations

0 Very'adequate C] Adequate s.r3 Inadequate

in the PLATO lessons available for your students?

0 Very inadequate 0 Not sure

436-
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36. How adequate is the help provided for students in the PLATO lessons avail hie for your students?

. Very adequate Adequate Inadequate Very inadequate Not sure

37. In general, how difficult are the PLATO lessons for your students?

EDVery difficult E)Difficult About right Easy E]Very easy

38. Have. content and/or mechanical errors in the lessons been a problem for yoUr PLATO students this semester?
Yes, a . Yes, a

content errors in the Bosons E)major problem sriminor problem lEINo, not a problem
Yes, a Yes, a y

mechanical, errors in the lessons E)major problem [Dadnor problem ONo, not a problem

39. How difficult' are the following components of PLATO for your students?

Signing on D Very difficult Difficult About right Easy lery easy

Use of the index Very difficult Difficult About right Easy 0 Very seas).

Locating the
correct lesson Very difficult Difficult About' right EfEasy Very easy

Getting out of
a lesson Very difficult Difficult 0 About right Easy Very easy

Getting into a
new lesson Very difficult Difficult About right Easy Very easy

Determining the
correct answer
for PLATO

Very difficult Difficult 0 About right Ell Easy Very easy

PLATO vo9bulary 0 Very difficult Difficult About right Easy, Very easy

Use .of help-type
keys Very difficult Difficult About right 0 Easy Very easy

On-line tests Very difficult 0 Difficult About right Easy Very easy

Typing Very difficult Difficult About right Easy Very easy

Signing off V\ry dif ficult Difficult About right Easy 0 Very easy

EVALUATION OF PLATO - The faculty's own judgments are seen as an important input into the overall evaluation.
On the basis of your knowledge of PLATO, we would appreciate your evaluative judgment on the following

dimensions of the program.

1.!

What is

-H- = high positive impact
+ positive impact.
0 no impact
- negative impact

high negative impact

PLATO's impact on the following?

student achievemerit

student attitudes toward'subject matter

course completion. rates

quality of student-instructor interaction

quality of student-student interaction

faculty duties and responsibilities

..=0000-000000000O 000O 000
0 0 0 0 0/

437,
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What do you think are the greatest strengths of PLATO?

What do you think are the greatest weaknesses of PLATO?

43o
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FACULTY QUESTIONNAIRE

Name

Years

1.

Date

of Teaching Experience

Do 'you have some knowledge of the PLATO program, either from your own
experience or from conversations with others in the college' 0 Yes 0 No

2. Have you observed PLATO in operation? D Yes 0 No

3. Have you ever operated a PLATO terminal? 0 Yes 0 No

4. Have you discussed PLATO with students? 0 Yes No

5. Have you discussed PLATO with other faculty members' 0 Yes No

6. Have you discussed PLATO with visitors to your college' Yes No

7. Have you ever attended a PLATO orientation .session? Yes 0 No

8. Have you taught a class using PLATO' r D Yes 0\ No

9. Are you interested in using PLATO as part of your instruction?

Very Somewhat0 ;Interested Interested 0 Not sure
Not Definitely0 Interested 0 Not interested

\\* FOR THE FOLLOWING STATEMENTS, PLEASE CHECK THE RESPONSE THAT IS CLOSEST TO YOUR OPINION.

10. My colleagues seem to be favorably impressed With PLATO 0 Agree [Disagree

I'd like to learn more ;bout PLATO but I just haven't had the time Agree 0 Disagree

12. \ Students probably become more active in' their own learning through

he use of PLATO clAgree 3 Disagree

13. PLATO is a passing fad 0 Disagree

14. PLATQ relieves instructors of many routine duties Agree 0 Disagree

15. It would be difficult for an instructor to judge students' learning
using PLATO Agree Di sagre

16. Some of my students seem to be favorabl.y impressed with PLATO 0 Agree 0 Disagree

17. I don't think 'PLATO offers any lessons in the areas that I teach ClAgree 0 Disagree

433
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18. PLATO does aot develop Student interest in or appreciation of a
subject as much as regular. classroom instruction. ['Agree [] Disagree

19. PLATO provides a greater opportunity for instructors to interact
with students on an individual basis ['Agree ['Disagree

20. PLATO is dehumanizing for the students ['Agree ['Disagree

21. Working on the PLATO terminal would probably improve students'
learning strategies in other courses ['Agree ['Disagree

22. I would feel comfortable using PLATO as part of my course instruction ['Agree Disagree

23. With PLATO, students receive less individual attention from the instructor ['Agree ['Disagree

24. PLATO is one of the most significant developments in education today ['Agree ['Disagree

25. Breakdowns of the PLATO system disrupt students' learning C:I Agree ['Disagree

26. PLATO takes up valuable class time ['Agree Disagree

27. PLATO is a valuable resource for this institution Agree Disagree

28. PLATO suppresses student creativity in that it does not allow for
student differences Agree' Disagree

EVALUATION OF PLATO - The faculty's-own judgments are seen as an important input into the overall evaluation.
On the basis of your knowledge of PLATO, we would appreciate your evaluative judgment on the following
dimensions of the program.

++ high positive impact
+ positive impact
0 no impact
- negative impaCt

high negative impact

What is PLATO's impact on the following?

student achievement

student attitudes toward subject matter.

course completion rates

quality of student-instructor interaction

quality of student-student interaction

faculty duties'and responsibilities

44u
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PLATO LAB OBSERVATION

Observer: Date:

College: Scheduled Time;

Insttu [at: Observation' Begins:

Course/Section: Observation Ends:

I. Total number of terminals in PLATO lab:

2. Number of operable terminals:

3. Session on PLATO:

4. Beginning of class period mote time):

5. For each of the following, indicate times in and out of the lab:

IN . OUT. IN OUT IN OUT

a), Teacher

b) Site Coordinator

c) Aide

d) Other:

6. If students are assigned to terminals, by whom are they assigned?

/a) Assigned by instructor

b) Assigned by site coordinator'-

e) Assigned by aide

d) Terminals are not assigned

7. Numbeof students present from the scheduled class (after 30 mi*.):

S. Number of students using terminals but not in scheduled class (after 30 min..):

9. Number of terminals actually used by the students in the class (may be less than

those available after 30 min.):

10: 'Configuration of terminal use (after 30 min.):

a) __!lumber ofstudents working alone:

b) Imeher of doubles:

c) Number of triples:

d) 'Other:

If students are taught to sign on, indicate

Instructor

Site coordinator

Aida

C:3 PLAID lesson

Other:

b whoa:

441

Stu4e2ts aro not taught to sign On during this session.
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12. Approximately how long does it take for the majority (30-752) of the students to sign me

1 - 2 minutes

0 3 - 5 minutes

0 6 -10 minutes

more than 10 minutes

13. If any general instructions are given to the students during the class period, indicate the following:

By whom Time Comments

for items 14,U5, and 16, use the following categories:

0 --Never

1 - Small.part of period

2 - Half period

3 - Most of period.

4 - Whole period

14. For the instructor, indicate the following:

a) 'Gives help when requested 0 1 2 3 4

Students involved 0 1 2. 3 4
None All

b) Gives help when not requested

Students involved

O 1 2 3 . 4

O 1 2 3 4
None All

For the site coordinator-, indicate the following:

a) Gives help when requested

Students involved

O 1 2 3 4

1 2 3 40
None

b) Gives help when not requested 0

Students involved 0
None

1 2 3 4

1 2 3 4

For ti*alde, indicate the following:

,$) dives help when requested 0 .1 2 3 4

Students involved 0 1 2 3 4
None all

b) *Gives help when not requested 0 1 2 3 4

Stnaents involved 0 1 2 3 4
None All

For other individuals (except students) indicate the following: Specify:

14- Gives help when requested 0 1 2 3 4
.

Students involved 0 1 2 3. 4
!lone All

b) Civis-help when not requested 0 I 2 3 'f. 4

442
Students involved 0 1 2' 3 4,.

All

,;
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15. Vol the instructor, site coordinator, and aide, indicate their activities throughout the period
(circle the appropriate number):

Instructor Site Coordinator Aide

a) .Circulates about the room 0 1 2' 3 4 0 1 2 3 4 0. 1 2_ 3: 4

b) Works at a free terminal 0 1 2' 3 4 0 1 2 3 4 0 1 2 3 4

c) Does work unrelated to PLATO 0 1 2 3 4 0 1 2 3 4 0 1 2 3 4

d) Interacts with site coordinator 0 1 2 3 4 0 1 2 3 4 0 1 2 .3 4

e) Interacts with observer 0 1 2 3 4 0 1 2 3 4 0 1 2 3 4

--,

1) Interacts with instructor 0 1 2 3 4 0 1 2 Z 4 0 1 2 3 4

g) Interacts with aide 0 1 2 3 4 0 1 2 3 4 0 1 2 3 4

16. Student, to Student Interaction:

a) Brief verbal interchange 0 1 2 3 4

b) Prolonged verbal interchange 0 1 2 3 4

0 Movement, 0 1 2 3 4

P/. Students involved: er

a) Brief verbal interchange 0 1 2 3 "4

None All

b) Prolonged verbal interchange 0 1 2 3 4

None All

c) Movement 0 1 2 3 4

None All

1 2 3

18. System failure occu:s (indicate time):

System comes up (indicate time):

19. If terminals malfunction during the period, indicate;

Humber of terminals:

Duration:.

No malfunction:

20. If terminals that'previously had malfunctioned come up during the period, indicate:

S Tire Used (Yes/No) Comments

.

21. Describe events when system failure occurs, terminals malfunction, or terminals become operable again
(instructor, site coordinator, aidLs, students):

I 1 .1

.443
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22. If students from class enter PLATO lab' after the beginning of the scheduled p rind, note:.

I Students Time

23. If students from class leave PLATO lab before end of the scheduled period, note:

Students Time

24. End of class period (note time):

25. Number of students in the scheduled class who remain on PLATO S minutes beyond the end of the period:

26. Global Ratings of PLATO class:

a) Student attention 0 1 2 3 4
law high

b): Student attitude 0 1 2 .3 4'

negative positive

c) Student-student interaction 0. 1 2 3 4
none a greaedeal

d) Lesson access problems 0 1 2 3 4 ',

none eanp

e) Facility with terminals 0 1 2 3 4
poor excellent

27. Describe any examples of help provided to students that you observed:

0

28. Observer Comments (problems, unusual occurences, disruptions, noise level,.etc.):

4

a
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INDIVIDUAL STUDENT OBSERVATION

Observer Student Identification

College Date

Observation BeginsInstructor

Course & Section

032

Number students at terminals

1. System and terminal operating (number of minutes):

Comments:

2. Facility with terminal

3. Uses supplementary materials

4. Takes notes/copies from terainal

5. Away from Germinal

For items,6 -15, indicate number of times:

6. Requests help from instructor, site
coordinator, aide, and/or other

7. Requests help from another student

8. Receives help from instructor

9. Receives help from site.coordinator

10. Repeives help from aide, other

11. Receives help from another student

J.L. Interrupted by instructor

13. Interrupted by site coordinator

14. Interrupted by aide, other

15. Interrupted by another student

0 1 2 3 4

poor

0 1 2 3

excellent

4
never

0 1 3

always

4

never

0 1 2 3

always

4

never

0 1 2 3

always

4+

0 1 2 3 4+

0 1 2 3 4+

0 1 2 3 4+

0 1 2 3 4+

1 2 3 4+

0 1 2 3 .4+

0 1 2 3 4+

0 1 2 3 4+

1 2 3. 4+

445
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Student Attitude/Behavior:

16. . 0 1 2
. 3

4
inattentive very

attentive

17. 0-- 1 2-- 3 4
bored' enthusiastic

18. 0 -' 1 2 . 3 4.

tense relaxed

19. 0 1 2 3 4

inactive active
, ...

N

20. 0 1 2 = 3 4
r not very

.&

Infused confused

21. 0 1 2 3 4
not very

frustrated frustrated

22. Describe any examples of help provided to students that you observed:

446


